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0 Dibenz P},el oxepin derivative and antiallergic and antiinflammatory agent 

@ Novel dibenz[t>,e]oxepIn derivatives are employed in the treatment and control of allergic conditions such as 
allergic asthma and also employed In the treatment of inflammation. 
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DIBENZ[b,e]OXEPIN DERIVATIVE AND ANTIAUERGtC AND ANTIINFLAMMATORY AGENT 



Background of the invention 

i-leretofore, it has been Icnown that ll-unsui^ituted, ll-hydroxy or il-oxodlbenz[b,e]oxepin derivative is 
5 used for antiinfiammatory agents [J. Med. Chem.. 21, 633 -639 (1978)]. 

Further, It is known that dibenz[b.e]oxepin derivative wherein substitutents Ra and Rb at ll-position have 
the foitowlng definitions, is employed in the treatment and control of allergic conditions (USP 4,282.365). 

Ra : H, OH. lower al)<oxy, iower alkylthio, lower aikylsulfinyl. lower alkyisulfonyi, arytthio, Nl-i,, NHCHO or 
imidazoiyi; 
10 Rb : H or lower alkyi; 

or Ra and Rb taken together are » 0, = CH*Rc wherein Rc is H or aryl. 

Furthermore, it is known that il*(4-methyiplperazino) dlbenz[b,e]oxepin derivative has an antiasthmatic 
activity (USP 4.396.550. USP 4,465.835. EP-A-3856). 

It Is also known that dlbenz[b,e]oxepin derivative having the following formula: 

♦ 16 



20 




wherein Rd and Re are lower alkyI and Rf is iower alkyi or halogen, has an antiasthmatic activity (EP-A- 
26 85870). 

Dii3enz[b,e]oxepin derivative having an antiallergic activity and having the following structural formula: 



0-(CH2)rNRgRh 



30 




35 

wherein Rg and Rh are aikyl, r is 2 or 3 and Ri is alkyi or halogen is known (JP-A-227879/84). 

Dibenz[b,e}oxepin derivative having an antiallergic activity and having the following structural fonmula: 

40 Rj 



46 




wherein R j is 4-alkylplperazino, 3-quinuciidylamino or -Xa-(CHa) 8-NRiR,„ wherein Xg is -NH-, -S-or -0-, s 
is 2 or 3 and Rjt and Rm are alkyl, and Rk is CN, 5-tetrazolyl, CONH, or COjRn wherein Rn Is H. aikyl or I- 
(ethoxycarbonyloxy)ethyl is known (EP-A-130555). 

Doxepin having an antidepressant activity and having the following structural fomnula is known [Drugs, 
J2, 161 (1977)]. 
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N(Me)2 



Dothiepin having an antidepressant activity and having the following structural formula is known [Arz.- 
Forsch., 1039 (1963); ibid., {4 100 (1964)]. 



N (Me) 2 




As the compound having both an antiallergic activity and an antiinflammatory activity, steroids are 
20 Icnown. 

It is always desired that a novel compound having an antiallergic activity or an antiinflammatory activity 
be developed. 

25 Summary of the Invention 

The present invention relates to a dibenz[b.e] oxepin derivative represented by the formula (1): 

30 




Y-A ( I ) 



wherein A represents a hydroxymethyl, a lower alkoxymethyl. a triphenylmethytoxymethyl, a tower al- 
kanoyloxymetiiyl, a lower alkanoyi, a carboxy, a lower alkoxy carbonyl. a triphenylmettiyioxycarbonyl. - 
CONR.R, (wherein R, and R, are tfie same or different and represent hydrogen atom or lower alkyl) 4»4- 
dimettiyh2-oxazolrne-2-yl group or -CONHOH; Y represents -(CHJ^-. -CHR3-(CH2)n,-or -CR* = CRs-(CHj)„,- 
which is substituent at 2-or 3-position of tiie motiier nucleus (wherein R, represents a lower alkyl, R« and F^, 
are the same or different and represent a hydrogen atom or a lower alkyl. m is 0, 1, 2, 3 or 4. and tfie left 
side of the group of Y mentioned above Is bound to benzen nucleus); X represents = « CH-or -CH,-; n 
is 0, I, 2, 3 or 4; Z represents 4-methylpiperazino, 4-methylhomopiperazino, piperidino, pyrrolidino, 
thiomorpholino. morpholino, or -NR<Rr ( wherein Rt and Rr are tiie same or different and represent a 

hydrogen atom or a lower alkyl); and means a single bond or double bond [hereinafter 

referred to as (Compound (I) and Compounds witii otiier formula numbers are hereinafter likewise referred 
to], and a pharmaceuticaliy acceptable salt thereof- The present Invention further pertains to a pharmaceuti- 
cal composition containing an effective amount of Compound (I) or a pharmaceuticaliy acceptable salt 
thereof as an active ingredient, and a canier or an exctpient 

The present Compound (I) is useful for treatment of allergic conditions and inflammation. 
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Detailed Description of the Invention 

In the definition of each group of fomrula (1). the lower alkyi group includes straight or branched chain 
alkyi groups having t to 6 carbon atoms, for example, methyl, ethyl, n-propyi, iso-propyl. n-butyl. etc. In the 
5 definition of the group A, lower alkyi moiety of lower atkoxymethyl group and lower aikoxycarbonyl group 
has the same meaning as previously defined. 

The lower alkoxymethyl group includes methoxymethyl, ethoxymethyl, n-propoxymethyl. Isopropoxy, 
etc. and the lower aikoxycarbonyl group includes methoxycarbonyl, ethoxycarbonyi, etc. 

in the definition of the group A, the lower alkyi moiety of lower alkanoyl group and lower alkanoylox- 
70 ymethyl group has the same meaning as previously defined. 

The lower alkanoyl group includes fonmyl, acetyl, etc. and the lower alkanoyloxymethyl group includes 
formyloxymethyl, acetyloxymethyl. etc. 

The pharmaceutically acceptable salt of Compound (I) Includes pharmaceutically acceptable acid 
addition salt, metal salt, ammonium salt, organic amine addition salt, amino acid addition salt, etc. 
75 The pharmaceutically acceptable acid addition salt of Compound (I) includes inorganic acid salts such 
as hydrochloride, sulfate, phosphate, etc., and organic acid salts such as acetate, maleate, fumarate. 
tartrate, citrate, etc. The pharmaceutically acceptable metal salt includes alkalimetal salts such as sodium 
salt, potassium salt, etc., alkaline earch metal salts such as magnesium salt, calcium salt, etc., and aiminlum 
salt, zinc salt, etc. The pharmaceutically acceptable organic amine addition salt includes addition salt of 
20 morpholine and piperidine and the pharmaceutically acceptable amino acid addition salt Includes addition 
salt of lysine, giysine, phenylalanine, etc. 

Compound (1) is prepared by using a compound represented by the formula (II): 



0 



26 




( II ) 



30 

wherein Y and A have the same meanings as previously defined or a compound represented by the formula 
(Hi): 



35 




40 

wherein Y and A have the same meanings as previously defined as the starting compound. Compound (II) 
Is disclosed in J. Med. Chem.. 19. 941 (1976), ibid., 20 , 1499 (1977) and JP-A-21679/83. 

Compound (III) wherein -Y-A Is -COQH is disclosed in JP-A-21679/83 and the other Compounds (III) can 
be prepared according to the method described In the publication though they do not occur in the 
45 publication. 

The process for preparing Compound (I) is explained, depending on the kind of the group X. 



Process A 

50 

[Syntiiesis of Compound (I) wherein X is =CH-(Part 1)] 

The carboxy group of Compound (lla) is protected according to the following reaction scheme. 
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(V) 

In the fbrmuliae, Y has the same meaning as previously defined, and Compound (lla) is included in 
20 Compound (II) (compounds with an alphabet suffix following fbmiula number are likewise included in 
compounds with common fomnula no.). 

Compound (lla) is reacted with I to 5 equivalents of thlonyl chloride and I to 5 equivalents of 2-amino*2- 
methyH-propanol on the basis of Compound (lla) In an Inert solvent such as methylene chlonde, if 
necessary in the presence of a base such as triethylamine at a temperature of from 0"C to room 
25 temperature for I -24 hours to form Compound (IV). Compound (IV) can also be obtained by reacting 
Compound (lla) with thionyl chloride in advance and then with 2-amino-2HfnethyW-propanoL 

(impound (IV) is reacted with I -5 equivalents of thionyl chloride in an Inert solvent such as methylene 
chloride, toluene and benzene at a temperature of from 0"C to room temperature for I -24 hours to form 
Compound (V). 

QO Compounds (la) and (lb) can be prepared from Compound (V) according to the following reaction - 
• scheme. 
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0^ HalMg(CH2)jj^3^Z (VI) 



( V) 

HO, (CH2)^^iZ 



0-^ -H„0 



{ VII ) 





H (CH2)^Z 




In the formulae, Y, Z. and n have the same menaings as previously defined, R9 is hydrogen or a lower 
alky! group, Rt Is a lower alkyi group and Hal is halogen. 

As used herein, the term lower alkyI has the same meaning as that of lower alky! in each group of 
formula (I). Halogen includes chlorine, bromine and iodine. 

Compound (V) is reacted with I -5 equhralents of Compound (VI) In an inert solvent such as 
tetrahydrofuran and diethyl ether under atmosphere of an Inert gas such as nitrogen and argon to form 
Compound (VII). The reaction is carried out at a temperature of from 0"C to room temperature and is 
^ usually completed In I -24 hours. 

Compound (VII) is reacted with I -5 equivalents of thionyl chloride or phosphoryl chloride in an inert 
solvent such as methylene chloride in the presence of a base such as pyridine to form Compound (la). The 
reaction is carried out at a temperature of from O'C to room temperature and is completed In I -24 hours. 

Compound (la) is incubated in an alcohol containing water, such as aqueous methanol solution, In the 
^ presence of an appropriate acidic catalyst such as p-toiuenesuifonic acid at a temperature of from room 
temperature to the boiling point of the solvent to form Compound (lb) wherein R. is H. The reaction is 
completed in I -24 hours. 

Compound (VII) is incubated in an alcohol of Rb'OH In the presence of an appropriate acidic catalyst 
such as p-toluenesuifonic acid at a temperature of from room temperature to the boiling point of the solvent 
^ to form Compound (lb) wherein R. is a lower alkyl. The reaction is completed in 1 -24 hours. 



ProsssgB 

^ [Synthesis of Compound (I) wherein X is = CH-(Part 2)] 

The carboxy group of a compound represented by the formula (lla) can be converted to a lower 
alkoxymethyt group or a trityloxymethyl group according to the following reaction scheme. 

55 



7 



0 235 796 



0 




. (XI) 

In the formulae. Y has the same meaning as previcusly defined, Rs \s a lower alkyl group and R«' is a 
trityl group or a lower alkyl group. The term lower alkyl has the same meaning as that of lower alkyl in each 
group fn formula (I). 

Compound (lla) Is reduced with I -5 equivalents of lithium aluminium hydride In tetrahydrofuran at a 
temperature of from 0*C to room temperature for I -24 hours to form Compound (VllI). 

Compound (Vlll) is reacted with 1—5 equivalents of trityl chloride In pyridine at a temperature of from 
room temperature to \W0 for I -24 hours to form Compound (DQ. 

Compound (IX) is oxidized with I -5 equivalents of an appropriate oxidizing agent such as potassium 
permanganate and pyridinium chlorochromate in an inert solvent such as methylene chloride and acetone to 
form Compound p<l) wherein FU is trityl. The reaction is earned out at a temperature of from O'C to the 
boiling point of the solvent and is completed In I -24 hours. 

Compound (Vlll) is incutsated in an alcohol of R«OH in the presence of an appropriate acidic catalyst 
such as sulfuric acid at a temperature of from room temperature to the boiling point of the solvent to form 
Compound (X), The reaction Is usually completed in I -24 hours. 

Compound (X) is oxidized with I -5 equivalents of an appropriate oxidizing agent such as Jones reagent 
in an inert solvent such as acetone to form Compound pci) wherein Rg' is a lower- alkyl. The reaction is 
carried out at a temperature of from O^'C to the boiling point of the solvent and is usually completed in I -24 
hours. 

The compounds represented by the formulae (Ic) and (Id) and if desired, tiie compound represented by 
the formula (le) can be synthesized from Compound (XI) according to the foltowing reaction scheme. 
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O 



Y-CHjORg' 
(XI) 

I HalMg(CH2)„^j^Z (VI) 



70 
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SO 



2S 




(CH2)„Z 



Y-CHjORg' 




(IC) 



H (CH>)„Z 

— 2 n 




(Id) 
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Y-CHjOH 



Oxidation 




Y-CO2H 



In the formulae, Y, Z, R9 , n and Hal have the same meanings as previously defined. 

Compound pci) Is reacted with Compound (VI) which Is Grignard reagent according to the same manner 
as in the reaction step from Compound (V) to Compound (VII) in Process A to form Compound (Xlt). 

Compound (XII) Is subjected to reaction according to the same manner as in the reaction step from 
Compound (VII) to Compound (la) In Process A to form Compound (Ic). 

Compound (tc) Is incubated in a solvent containing water such as aqueous dioxane in the presence of 
an appropriate acidic catalyst such as p-toluenesulfonic acid at a temperature of from room temperature to 
the boiling point of the solvent to form Compound (Id). The reaction is usually completed in I *24 hours. 

Compound (Id) can also be obtained In one step by incubating Compound (XII) in a solvent containing 
water such as aqueous dioxane in the presence of an appropriate acidic catalyst such as sulfonic acid at a 
temperature of from room temperature to the boiling point of the solvent. The reaction is usually completed 
in I -24 hours. 

If desired, Compound (Id) is oxidized with I -5 equivalents of an appropriate oxidizing agent such as 
Jones reagent in an inert solvent such as acetone to form Compound (le). The reaction is carried out at a 
temperature of from C'C to the boiling point of the solvent and is usually completed in I -24 hours. 



Process C 

[Synthesis of Compound (1) wherein X is -CH-(Part 3)]. 
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•O 



(lib) 

TO 



Ccili) 




Y -A' 



75 

(If) 



•: 

In the formulae, Y, Z, and n have the same meanings as previously defined. A' represents the groups 
falling within the definition of A but lower alkanoyi group. 

Compound (lib) is reacted with I -5 equivalents of Compound (XIII) in an Inert solvent such as 
tetrahydrofuran under atmosphere of an Inert gas such as nitrogen and argon at a temperature of from 0**C 
to room temperature for I -24 hours to fonn Compound (If )• 

Compound (XIII) which is ylide, can be prepared according to the method described in CA ^ 16366a - 
^ (1965). 

Ph3P + HaKCHjjj^^j^Hal 5^ Pii^P (CH^) ^^^j^Hal - Hal" 

. (XIV) (XV) 

1) HZ + 

Ph,P (CH^) Z . Hal • (HHal) 



30 



35 2) HHal '3^' 2'n+l 'q 

{XVI ) 

In the fonmulae, Hal. n and Z have the same meanings as previously defined and q Is I or 2. 
40 Compound (XIV) is reacted with an equivalent of triphenylphosphine In toluene at refiux of the solvent 
for I -24 hours to form Compound (XV). 

Compound (XV) is reacted with I -5 equivalents of HZ In ethanol at reflux of the solvent for I -24 hours 
and excess HZ Is distilled away under reduced pressure. After the addition of I -5 equivalents of HHal on 
the basis of Compound (XV). the mixture Is Incubated at a temperature of from O^'C to the boiling point of 
45 the solvent for I -24 hours to form Compound (XVI) which is Wittig reagent 

Compound (XVI) is treated with I -2 equivalents of an appropriate base such as n-butyl lithium in an 
Inert solvent such as tetrahydrofuran under atmosphere of an inert gas such as nitrogen and argon to form 
ylide (Xlil). The reaction Is carried out at -78'*C - room temperature and is usuaUy completed in I -24 hours. 



50 
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Process D 

[Synthesis of O)mpound (i) wherein X Is »CH-(Part 4)] 
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^^''V^-^^^v^x^ formaldehyde 
[OT iGH — or polymerized + 



HZ 




(III) 
Acid 



( ig) 

In the formulae, Y, Z and A have the same meanings as previously defined. 

The process is known as Prince reaction [New Experimental Chemical Course (Maruzen). Vol. 14, 
Synthesis and Reaction of Organic Compound III. page 1375 (1977)]. 

Compound (III), I to 5 equivalents of formaldehyde and I to 5 equivalents of HZ are subjected to 
reaction in an inert solvent such as tetrachloroethane in the presence of an acid or reaction in an acid as 
such serving as a solvent under atmosphere of an inert gas such as nitrogen and argon to yield Compound 
(Ig). 

The formaldehyde or polymerized formaldehyde includes p-fonnaldehyde. trioxane. etc. The acid 
includes acetic acid, trichloroacetic acid, trifluoroacetic acid, etc. The reaction is carried out at a tempera- 
ture of from room temperature to the boiling point of the solvent and is completed in I -24 hours. 

Compound (111) which is the starting material can be prepared according to the process described in JP- 
A-2l679y83, as shown below. 



0 




(Ilia) 



That is. Compound (lib), I to 5 equivalents of methyltriphenylphosphonlum bromide and I to 5 
equivalents of n-butyl lithium on the basis of Compound (lib) are subjected to reaction in an inert solvent at 
from -78?C to room temperature for I to 5 hours to yield ylide (XVII) which is reacted with an equivalents of 
Compound (lib) in an inert solvent at from -78^C to room temperature under atmosphere of an inert gas for 
I to 24 hours to yield Compould (Ilia). 

The inert gas includes nitrogen, argon, etc. and the inert solvent includes tetrahydrofuran, etc. 

The group A' in Compound (Ilia) can easily be converted to a lower alkanoyi group as is stated in 
Process I and therefore. Compound (III) can easily be prepared. 



Process E 



[Synthesis of Compound (I) wherein X is N-] 
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(lib) 
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(XVIII) 



ti ^ n 




( Ih) 



Compound (lib) and I to 10 equivalents of Compound (XVIli) are subjected to reaction In an Inert solvent 
such as benzene in the presence of 1 to 10 equivalents of titanium tetrachloride at from O'C to the bolRng 
point of the solvent under atmosphere of an inert gas such as nitrogen and argon for I to 48 hours to yield 
^ Compound (Ih). 



Process F 

^ [Synthesis of Compound (I) wherein X is -CHa-(Part I)] 



30 
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Reduction 



so 





HalMg(CH2)jj+j^Z (VI) 




Y-COjRg 



In the formulae. Y. Z, n, R, and Hal have the same meanings as previously defined. 
Compound (V) is reduced with I to 5 equivalent of lithium aluminium hydride or sodium borohydride in 
55 an Inert solvent such as tetrahydrofuran and methanol at from 0'*C to room temperature for I to 24 hours to 
yield Compound (XIX). 

Compound pciX) and 1 to 5 equivalents of thionyl chloride or phosphoryl chloride are subjected to 
reaction in an appropriate base such as pyridine at from O'C to room temperature to yield Compound pcX). 
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Compound (XX) and I to 5 equivalents of Compound (VI) are subjected to reaction in the same manner 
as in the reaction step from Compound (V) to Compound (VII) in Process A to yield Compound (li). 

Compound (li) Is subjected to reaction In the same manner as in the reaction step from Compound - 
(VII) to Compound (lb) or the reaction step from Compound (la) to Compound (lb) in Process A to yield 
Compound (Ij). 



Process G 

[Synthesis of Compound (I) wherein X is -CH3-(Part 2)] 



OH CI 




(li) dm) 



Compound (XXI) is subjected to chlorlnation in the same manner as in Process F to yield Compound 
(XXII). Compound (XXII) and Compound (VI) are subjected to reaction in the same manner as in Process F 
to yield Compound (Ik). Compound (Ik) is treated in the same manner as In Process B to form Compound • 
(II). 

Compound (It) Is further treated to form Compound (Im). 

Compound (IX) is Included in the definition of the starting material (XXI). 

Compound (XI) is reduced with I to 5 equivalents of lithium alminium hydride or sodium borohydrlde in 
an inert.soivent such as tetrahydrofuran and methanol at from O^C to room temperature for I to 24 hours to 
yield Compound (XXI). 



Process H 

[Synthesis of Compound (1) wherein X is •CHr(Part 3)] 

Compound (I) wherein X Is -CHa-can also be prepared by subjecting Compounds (la) -(Ig) obtained by 
the Processes A -D to reduction such as hydrogenation using paradium-carbon as catalyst. 

The intenmediates and the desired compounds In each of the processes described above can be 
purified and isolated by a purification method which is usually used In the field of organic chemical 
synthesis, such as filtration, extraction with organic solvent such as ethyl acetate and methylene chloride, 
drying, concentration, recrystaliizatlon, column chromatography, etc. 
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Out of Compounds (la) -Oh) obtained in each of the processes described above, with regard to 
stereochemistry at Il-position of dibenz[b,e]oxepin. Compounds (la), (lb), (Ic). (Id). (Ig) and (Ih) are apt to be 
formed as a trans-form and Compound (If) is apt to be formed as a cis-form, with high frequency compared 
with the other form. 

6 When Compound (I) except Compounds (li) -(Im) is produced as a cis-trans mixture, Compound (1) is 
separated and purified by an appropriate method which is usually used in the field of organic chemical 
synthesis, such as column chromatography, recrystallization, etc. 

If desired, cis-form can be converted to transform. For example, cis-form is added to an acetic add and 
the mixture is heated at reflux In the presence of an appropriate catalyst such as p-toluenesulfonic add for I 

70 -24 hours to form trans-form. 

With regard to the denotation of cis-form (or dn-form) and trans form (or anti-fbrm) of Compound (I), 
Compound (I) wherein the substituent bound to the double bond is on the same side as oxygen of oxepin, 
is cis-fonm (or dn-fomi) and Compound (I) wherein the substituent is on the opposite side is trans-form (or 
antf-fonm). 

16 Further, if cis-or trans-form Is denoted according to E -Z expression, ds-fbrm (or cin-fonm) is Z-fbrm 
and trans-form (or anti-fomo) is E-form. 

For example, the compound represented by the following formula Is ds-form (or dn-form or Z-fonm). 



20 



25 




A 



Table i shows examples of Compound (I) or pharmaceutically acceptable salts thereof and Table 2 
shows the structural formula thereof. 

Table 3 shows characteristic signals in NMR and Table 4 shows retention time in HPLC. 

30 
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Table 1 



Compound 
No. 


Compound (I) 


1 


Methyl cis-ll- {3-dimethylaminopropylidene) - 
6,ll-dihydrodiben2 [bre] oxepin-2-carboxylate 

Methyl trans-11- (3-diniethylaminopropylidene) - 
6 , 11-dihydrodibenz [b , e] oxepin-2-carboxylate 


2 


Ethyl cis-11- (3-dimethylaminopropylidene) -6 ,11- 
dihydrodibenz [b , e] oxepin-2-carboxylate 

Ethyl trans-11- (3-diinethylaininopropylidene) - 
6 , 11-dihydrodibenz [b, e] oxepin-2-carboxylate 


3 


Cis-11- (3-dimethylaminopropylidene) -6, 11- 
dihydrodibenz [b,e]oxepin-2-carboxylic acid 

Trans-11- (3-dimethyraminopropylidene) -6 , 11- 
dihydrodibenz [b,e]oxepin-2-carboxylic acid 


4 


Methyl cis-11- ( 3-diethylaminopropylidene) -6 , 11- 
dihydrodibenz [b , e ] oxepin-2-carboxy late 

Methyl trans-11- {3-diethylaminopropylidene) - 
6 , 11-dihydrodibenz [b , e ] oxepin-2-carboxylate 


5 


Cis-11- (3-diethylaminopropylidene) -6 , 11- 
dihydrodibenz [b , e ] oxepin-2-carboxy lie acid 

Trans-11- (3-diethylaminopropylidene) -6, 11- 
dihydrodibenz [b,e]oxepin-2-carboxylic acid 


6 


Methyl cis-11- (3-pyrrolidinopropylidene) -6, 11- 
dihydrodibenz [b,e]oxepin-2-carboxylate 

Methyl trans-11- (3-pyrrolidinopropylidene) - 
6 , 11-dihydrodibenz [b , e] oxepin-2-carboxylate 


7 


Cis-11- (3-pyrrolidinopropylidene) -6, 11- 
dihydrodibenz [b,e]oxepin-2-carboxylic acid 

Trans-11- (3-pyrrolidinopropylidene) -6 , 11- 
dihydrodibenz [b,e]oxepin-2-carboxylic acid 
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8 


Methyl cis-11- (4-diinethylaminobutylidene) - 
6 , 11-dihydrodibenz [b ,e] oxepin-2-carboxylate 

Methyl trans-11- {4-dimethylaminobutylidene) - 
6 , 11-dihydrodibenz [b , el oxepin-2-carboxylate 


9 


Cis-11- (4-diinethylaminobutylidene) -6 , 11- 
dihydrodibenz [b , e] oxepin-2-carboxylic acid 

Trans-11- (4-diinethylaminobutylidene) -6 , 11- 
dihydrodibenz tb , e ] oxepin-2-carboxylic acid 


10 


Methyl cxs-11- [2- (4-methylpiperazxno) - 
ethylidenel -6 , 11-dihydrodibenz [b, el oxepin-2- 
carboxylate 

Methyl trans-11- [2- (4-methylpiperazino) - 
ethyiidene] -6 , 11-dihydrodibenz [breloxepin-2- 
carboxvlate 


11 


Cis-11- [2- (4-methylpiperazino) ethylidenel - 

6 , 11-dihydrodibenz [b , e ] oxepin-2-carboxylic acid 

Trans-11- [2- (4-methylpiperazino) ethylidenel - 
6 ^11-dihydrodibenz [brel oxepin-2-carboxylic acid 


12 


• 

Methyl cis-11- (2-morpholinoethylidene) -6, 11- 
dihydrodibenz [b , e] oxepin-2-carboxylate 

Methyl trans-11- ( 2-morpholinoethylidene) -6 , 11- 
dihydrodibenz [b , el oxepin-2-carboxylate 


13 


Cis-11- (2-morpholinoethylidene) -6 , 11- 
dihydrodibenz [b,el oxepin-2-cari30xylic acid 

Trans-11- (2-morpholinoethylidene) -6 ,11- 
dihvdrodibenz fb .el oxeoin— 2— carboxvlic acid 


14 


Methyl cis-11- (2- thiomorpholinoethylidene) - 
6 f 11-dihydrodibenz [b , el oxepin-2-carboxylate 

Methyl trans-11- (2- thiomorpholinoethylidene) - 
6 ^11-dihydrodibenz [b,el oxepin-2-carboxylate 


15 


Cis-11- (2-thiomorpholinoethylidene) -6 , 11- 
dihydrodibenz [breloxepin-2-carboxylic acid 

Trans-11- (2-thioraorpholinoethylidene) -6, 11- 
dihydrodibenz [b , e] oxepin-2-carboxylic acid 
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16 


Methyl cis-11- ( 2-pyrrolidinoethylidene) -6 , 11- 
dihydrodibenz [b,e]oxepin-2-carboxylate 

Methyl trans-11- (2-pyrrolidinoethylidene) - 


17 


Methyl cis-11- (2-piperidinoethylidene)-6rll- 
dihydrodibenz [b, e] oxepin-2-carboxylate 

Methyl trans-11- (2-piperidinoethylidene) -6', 11- 
dihydrodibenz loye J oxepm-^-carDOxyxare 


18 


Methyl cis-11- (3-dimethylaminopropylidene) - 
6,11 -dihydrodiben z [b , e ] oxepin- 2 -acetate 

Methyl trans-11- ( 3-diniethylaininopropylidene) - 
6 , 11-dihydrodibenz [b , e J oxepxn-/-acetat:e 


19 


Ethyl cis-11- (3-dimethylaminopropylidene) -6 ^11- 
dihydrodibenz [b , e 1 oxepin-2-acetate 

Ethyl trans-11- ( 3-dimethylaminopropylidene) - 
0 , xi—uxnycirocixoenz ID ^ e J uxepiti ^ a.ucua.uc 


20 


Cis-11- (3-dimethylaminopropylidene) -6 , 11- 
dihydrodibenz [b,e]oxepin-2-acetic acid 

QinyQroQXDcnz ID / e J oxepxii *> ch^cuxl* 


21 


Methyl cis-11- (4-dimethylaminobutylidene) -6 , 11- 
dihydrodibenz [b , e ] oxepin- 2-acetate 

Methyl trans-11- (4-dimethylaminobutylidene)- 
6 /11-dxhyaroaxDenz lD,Bi oxepxn— ^-acetate 


22 


Cis-11- (4-dimethylaminobutylidene) -6, 11- 
dihydrodibenz [b , e ] oxepin-2-acetic acid 

Trans-11- (4-dimethylaminobutylidene) -6, 11- 
dihydrodibenz [b,e]oxepin-2-acetic acid 


23 


Methyl cis-11- (3-pyrrolidinopropylidene) -6, 11- 
dihydrodibenz [b , e ] oxepin-2-acetate 

Methyl trans-11- (3-pyrrolidinopropylidene) - 
6 , 11-dihydrodibenz tb,eloxepin-2-acetate 
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24 


Cis-11- (3-pyrrolidinopropylidene) -6 , 11- 
dihydrodibenz [b , el oxepin-2-acetic acid 

Trans-11- (3-pyrrolidinopropylidene) -6 , 11- 
dihydrodibenz [b/e]oxepin-2-acetic acid 


25 


Methyl cis-11- [2- {4-methylpiperazino) - 
ethylidene-6 , 11-dihydrodibenz [b , e] cxepin-2- 
acetate 

Methyl trans-11- [2- {4-methylpiperazino) - 
ethylidene-6 , 11-dihydrodibenz [b , ej oxepin-2- 
acetate 


26 


Cis-11- [2- (4-inethylpiperazino) -ethylidene- 
6 , 11-dihydrodibenz [b^e] oxepin-2-acetic acid 

Trans-11- [2- (4-methylpiperazino) -ethylidene- 
6, 11-dihydrodibenz [b,e]oxepin-2-ace tic acid 


27 


Methyl cis-3- [11- (3-dimethylaminopropylidene) - 
6 , 11-dihydrodibenz [b , e] oxepin-2-yl] -propionate 

Methyl trans-3-[ll- (3-dimethylaminopropyli- 
dene) -6 r 11-dihydrodibenz tb,e]oxepin-2-yll- 
propionate 


28 


Cis-3- [11- (3-dimethylaminopropylidene) -6 , 11- 
dihydrodibenz Ib^ei oxepin-2-ylJ -propionic acid 

Trans-3- [11- (3-dimethylaminopropylidene) -6 , 11- 
dihydrodibenz [b r e] oxepin-2-yll -propionic acid 


29 


Methyl cis-11- {3-dimethylaminopropylidene) - 
6 , 11-dihydrodibenz [b^e]oxepin-3-acetate 

Methyl trans-11- (3-dimethylaminopropylidene) - 
6 , 11-dihydrodibenz [b , el oxepin-3-acetate 


30 


Cis-11- ( 3-dimethylaminopropylidene) -6 , 11- 
dihydrodibenz [b r e] oxepin-3-acetic acid 

Trans-11- (3-dimethylaminopropylidene) -6, 11- 
dihydrodibenz [b , el oxepin-3-acetic acid 


31 


Cis-11- (3-dimethylaminopropylidene) -2- (2- 
hydroxyethyl) -6 , 11-dihydrodibenz [b,el oxepin 

Trans-11- {3-dimethylaminopropylidene) -2- (2- 
hydroxyethyl) -6 , 11-dihydrodibenz [b, el oxepin 
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r- 

32 


Cis-11- (3-diinethylaininopropylidene) -2- (2- 
trxphenylmethyloxymethyl) -6 , ll-dihydrodibenz- 
lb,eloxepin 

Trans -il- (3 -dime thy laminopropylidene) -2- (2- 
triphenylmethyloxymethyl) -6 , 11-dihydrodibenz- 
[b,e]oxepln 


33 


Cis-11- (3-dime thy laminopropylidene) -2- (3- 
hydroxypropyl ) -6 , ll-dihydrodibenz [b , e] oxepin 

Trans-11- (3-dimethylaminopropylidene) -2- (3- 
hydroxypropyl) -6, ll-dihydrodibenz [b^e] oxepin 


34 


Methyl cin-11- (2-diethylaminoethyl) imino-6 , ll- 
dihydrodibenz [b , e] oxepin- 2 -carboxy late 

Methyl anti-11- (2-diethylaminoethyl) imino- 
6 , ll-dihydrodibenz [b , e ] oxepin-2-carboxylate 


35 


Cin-11- ( 2-diethylaminoethyl) imino-6 , ll- 
dihydrodibenz [b , e] oxepin-2-carboxylic acid 

Anti-11- (2-diethylaminoethyl) imino-6 , ll- 
dihydrodibenz [b,eloxepin-2-carboxylic acid 


36 


Methyl cin-11- (2-dimethylarainoethyl) imino- 
6 , ll-dihydrodibenz [b , e] oxepin-2-acetate 

Methyl anti-11- ( 2-dime thylaminoethy 1 ) imino- 
6 , ll-dihydrodibenz [b^e] oxepin-2-acetate 


37 


Cin-11- (2-dime thy laminoethyl) imino-6 , ll- 
dihydrodibenz [b,e]oxepin-2-acetic acid 

Anti-11- (2 -dime thy laminoethyl) imino-6, ll- 
dihydrodibenz [b,e]oxepin-2-acetic acid 


38 


Methyl cin-11- (2-diethylaminoethyl ) imino-5 , 11- 
dihydrodiben z [b , e ] oxepin- 2-acetate 

Methyl anti-11- (2-diethylaminoethyl) imino- 
6 , ll-dihydrodibenz [b , e ] oxepin-2-acetate 


39 


Cin-11- (2-diethylaminoethyl) imino-6 , ll- 
dihydrodibenz [b , e ] oxepin-2-acetic acid 

Anti-11- (2-diethylaminoethyl) imino-6 , ll- 
dihydrodibenz [b,e]oxepin-2-acetic acid 

i 
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40 


Methyl cin-11- (3-dimethylaminopropyl) imino- 
6 , 11-dihydrodibenz [b , e ] oxepin-2-acetate 

Methyl anti-ll- (3-dimethylaminopropyl) imino- 
6 , 11-dihydrodibenz [b,e]oxepin-2-acetate 


41 


Cin-11- (3-dimethylaminopropyl) imino-6 , 11- 
dihydrodibenz [b , e] oxepin-2-acetic acid 

Anti-11- (3-djLme thy laminop ropy 1) imino-6 , 11- 
dihydrodibenz [b ^e] oxepin-2-acetic acid 


42 


Methyl cin-3- [11- (2-diethylaLminoethyl) iraino- 
6 , 11-dihydrodibenz [b , e] oxepin-2-yl] -propionate 

Methyl anti-3- [11- (2-diethylaminoethyl) iraino- 
6 , 11-dihydrodibenz [b, e] oxepin-2-yl] -propionate 


43 


Cin- [11- (2-diethylaminoethyl) imino-6 , 11- 
dihydrodibenz [b,e] oxepin-2-yl] -propionic acid 

Anti- [11- (2-diethylaminoethyl) imino-6 , 11- 
dihydrodibfenz [b , e] oxepin-2-yl ] -propionic acid 


44 


Methyl cin-2- [ 11- ( 2-dimethylaminoethyl ) imino- 
6 r 11-dihydrodibenz [b ^ el oxepin-2-ylI -propionate 

Methyl anti-2-(ll- (2-dimethylaminoethyl) imino- 
6 , 11-dihydrodibenz [b , e ] oxepin-2-yl ] -propionate 


45 


Cin-2- [11- (2-dimethylaminoethyl) imino-6 , 11- 
dihydrodibenz [b , ej oxepin-2-yl ] -propionic acid 

Anti-2- [11- ( 2-dimethylaminoethyl ) imino-6 , 11- 
dihydrodibenz [b ^ el oxepin-2-y 11 -propionic acid 


46 


Methyl cin-11- ( 2-dimethylaminoethyl) iraino-6 , 11- 
dihydrodibenz [b r e] oxepin-3-acetate 

Methyl anti-11- (2-dimethylaminoethyl) imino- 
6 , 11-dihydrodibenz [b r el oxepin— 3-acetate 


47 


Cin-11- (2-dimethylaminoethyl) imino-6 , 11- 
dihydrodibenz [b ,.e] oxepin-3-acetic acid 

Anti-11- (2-dimethylaminoethyl) imino-6 , 11- 
dihydrodibenz [b^e]oxepin-3-acetic acid 
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48 


Methyl cin-11- ( 3-dime thylaminopropyl ) imino- 
6 , 11-dihydrodibenz [b , e] oxepin- 3-acetate 

Methyl anti-11- {3-dimethylcLininopropyl) imino- 
6 , 11-dihydrodibenz [b , e ] oxepin-3-acetate 


49 


Cin- 1 1- ( 3 -dime thy laminopropy 1 ) imino- 6 ,11- 
dihydrodibenz [b,e]oxepin-3-acetic acid 

Anti-11- (3-dimethy laminopropy 1) imino-6 , 11- 
dihydrodibenz [bre]oxepin-3-acetic acid 


50 


Methyl 11- (3-dimethylaminopropyl) -6 , 11- 
dihydrodibenz [b,e] o-xepin-2-carboxylate 


51 


11- ( 3-diinethy laminopropy 1) -6 / 11-dihydrodibenz- 
(b,e]oxepin-2-carboxylic acid 


52 


11- (3-dimethylaminopropyl) -6 , 11-dihydrodibenz- 
[bf e]oxepin-2-acetic acid 


53 


li-(3-Dimethylaminopropylidene) -2- (4,4- 
dimethyl-2-oxazoline-2-yl) -6 , 11-dihydrodibenz- 
[b,e]oxepin 


54 


11- (3 -Dimethy laminopropy 1) -2- (4 , 4-dimethyl-2- 
oxazoline-2-yl ) -6 , 11-dihydrodibenz [b , e ] oxepin 


55 


Methyl cis-11- ( 3-morpholinopropylidene ) -6 , 11- 
dihydrodibenz [b , e ] oxepin- 2 -car boxy late 

Methyl trans-11- (3-morpholinopropylidene) - 
6 , 11-dihydrodibenz [b , e] oxepin-2-carboxylate 


56 


Cis-11- ( 3-morpholinopropylidene ) -6 , 11-dihydro- 
dibenz [b re] oxepin- 2-carboxy lie acid 

Trans-11- (3-morpholinopropylidene) -6 , 11- 
dihydrodibenz [b , e] oxepin-2-carboxylic acid 


57 


Methyl cis-11- (3- thiomorpholinopropylidene) - 
6 , 11-dihydrodibenz [b , e] oxepin-2-carboxylate 

Methyl trans-11- (3- thiomorpholinopropylidene ) - 
6 , 11-dihydrodibenz [b|e] oxepin- 2-carboxy late 
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58 


Cis-11- O-thiomorpholihopropylidene) -6 , 11- 
dihydrodibenz [b, e] oxepin-2-carboxylic acid 

Trans-11- (3-thiomorpholinopropylidene) -6^11- 
dihydrodibenz [b,e]oxepin-2-carboxylic acid 


59 


Methyl trans-3- [cis-11- (3-diinethylaminopro- 
pylidene) -6 , 11-dihydrodibenz [b , e] oxepin-2-yl] - 
aery late 

Methyl trans-3- [trans-11- (3-diiaethylarainopro- 
pylidene) -6/11-dihydrcdibenz [b,e]oxepin-2-yll- 
acrylate 


60 


Traiis-3- [cis-11- (3-diinethylaminopropylidene) - 
6 r ll-dihydrodibenz [b , e] oxepin'-2-ylI -acrylic 
acid 

Trans-3- [trans-11- (3-diinethylaminopropylidene) - 
6 r ll-dihydrodibenz [b , el oxepin-2-yl] -acrylic 
acid 


61 


Methyl cis-11- ( 3-niethylaininopropylidehe) -6 , ll- 
dihydrodibenz [b^e] oxepin-2-acetate 

Methyl trans-11- ( 3-raethylaminopropylidene ) - 
6 , ll-dihydrodibenz [b ,e] oxepin-2-acetate 


62 


Cis-11- (3-methylaminopropylidene) -6 , ll- 
dihydrodibenz [b , e] oxepin-2-acetic acid 

Trans-11- (3-methylaminopropylidene) -6, ll- 
dihydrodibenz [b,e] oxepin-2-acetic acid 


63 


Methyl cis-11- (3-aminopropylidene) -6, ll- 
dihydrodibenz [b,e] oxepin-2-acetate 

Methyl trans-11- (3-aminopropylidene) -6, ll- 
dihydrodibenz [b,e] oxepin-2-acetate 


64 


Cis-11- (3 -aminouropylidene) -6,11-dihydrodibenz- 
[b ,el oxepin-2-acetic acid 

Trans-11- (3-aminopropylidene) -6 ^ll- 
dihydrodibenz [b r e ] oxepin-2-acetic acid 
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3' 


1/2 Fvimarate • 1/5 hydrate of Compound 3 

(trans form 


99%) 


5' 


Fumarate • 1/3 hydrate of Compound 5 

(cis form 


99%) 


7' 


Fumarate • 1 hydrate of Compound 7 

(cis form 


70%) 


11' 


2 Fvimarate • 1/2 hydrate of Compound 11 

(trans form 


100%) 


13' 


1/2 Fumarate • 1/2 hydrate of Compound 13 

(trans form 


93%) 


15' 


Fumarate of Compound 15 (trans form 


100%) 


20' 


Fumarate . 3/2 hydrate of (Jompound 20 

(trans form 


95%) 


26' 


Fumarate • 2/3 hydrate of Compound 26 

(trans form 


88%) 


28' 


Fumarate • 1/2 hydrate of Compound 28 

(trans form 


63%) 


31' 


1/2 Fumarate • 1 hydrate of Compound 31 

(trans form 


95%) 


33* 


Fumarate of Compound 33 (cis form 


100%) 


35' 


Sodium salt • 1 hydrate of Compound 35 

(anti : cin = 


1 ; 1) 


43' 


Sodium salt of Compound 43 (anti form 


98%) 


. 45' 


Sodium salt * 1 hydrate of Compound 45 

(anti form 


99%) 


60' 


Fumarate of Compound 60 (cis form 


100%) 
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Table 2 



X-(CH^)^-Z 
2 n 




Y-A 



Me : methyl group 
Ph : phenyl group 
Et : ethyl group 





Conipo\ind 
No. 


X 


-Y-A 


-(CH2)^-Z 


IS 


1 


CH 


2-COOMe 


.^"^s^NMej 




2 


ff 


2-COOEt 


n 


20 


3 


If 


2-COOH 


n 




4 


It 


2-COOMe 


^^-N^NEt^ 


25 


5 


n 


2-COOH 


If 




6 


tf 


2-COOMe 


-o 


30 


7 


ti 


2-COOH 


If 




8 


If 


2-COOMe 


MMo 

. - 2 


38 


9 


II 


2-COOH 


II 




10 


n 


2-COOMe 


--■^\n NMe 


40 


11 


Iff 


2-COOH 


n 




12 


It 


2-COOMe 


"-'^N 0 


« 


13 


If 


2-COOH 


II 




14 


If 


2-COOMe 


^-"^N S 


50 


15 


It 


2-COOH 


If 




16 


II 


2-COOMe 




55 


17 


n 


2-COOMe 
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5 


Compound 
No. 


X 


-Y-A 


-(CH2)^-Z 




18 


CH 


2-CH2COOMe 


.^-^\^NMe2 


10 


19 




2-CH2COOEt 


n 




20 




2-CH2COOH 




15 


21 


II 


2-CH2COOMe 


--''-\>^NMe2 




22 


n 


2-CH2COOH 


II 


20 


23 


It 


2-CH2COOMe 






24 


If 


2-CH2COOH 




26 


25 


ti 


2-CH2COOMe 


/ — ^ 

--^^N NMe 




26 


■1 


2-CH2COOH 




30 


27 


II 


2-CH2CH2COOMe 


. N^NMej 




28 


II 


2-CH2CH2COOH 


II 


35 


29 


II 


3-CH2COOMe 


II 




30 


II 


3-CH2COOH 


n 


40 


31 


II 


2-CH2CH2OH 


II 




32 


ti 


2-CH2CH20C(Ph) ^ 


If 


45 


33 


ft 


2-CH2CH2CH2OH 






34 


N 


2-COOMe 




SO 


35 


If 


2-COOH 


If 




36 


II 


2-CH2COOMe 




55 


37 


II 


2-CH2COOH 


II 
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Compound 
No. 


X 


— Y— A 


-(CH2)^-Z 


38 


N 


Z-CHjCOOMe 




39 


n 


2-CH2COOH 


n 


40 


It 


2-CH2COOMe 


-^%^NMe2 


41 


n 


2-CH2COOH 


II 


42 


II 


2-CH2CH2COOMe 


/^NEt2 


43 


II 


2-CH2CH2COOH 


II 


44 


11 


2-CH(CH3)COOMe 


,..'^V^NMe2 


45 


Iff 


2-CH(CH2)COOH 


IT 


46 


If 


3-CH2COOMe 


11 


47 


n 


S-CHjCOOH 


11 


48 


IT 


3-CH2COOMe 


NMe2 


49 


It 


3-CH2COOH 


n 


50 




2-COOMe 


✓""V^ NMe2 


51 


II 


2-COOH 


tl 


52 


tl 


2-CH2COOH 


It 


53 


CH 






54 




<^ 


tl 


55 


CH 


2-COOMe 


/N^N^O 


56 


n 


2-COOH 


It 
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Compound 
No. 



-Y-A 



-(CH2)„-Z 



10 



IS 



20 



25 



57 

58 
59 
60 
61 
62 
63 
64 



CH 2-COOMe 
2-COOH 

2-CH=CH-C00Me 
2-CH=CH-C00H 



2-CH2COOMe 



2-CH2COOH 



2-CH2COOMe 



2-CH2COOH 



N S 



NMe, 



NHMe 



30 



Table 3 



35 



40 




(CH2)„-Z 



Y-A 



Compound 


Chemical 


sift of 
(ppm) 


Ha proton 


Measure 
solvent 


Cis 


Trans 




1 


5.67 






6.06 


A 


2 


5.70 






6.07 


A 


3 


5.72 






6.09 


B 


4 


5.69 






6.05 


A 


5 


5.73 








B 



50 
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Compound 


Chemical sift of Ha proton 
(ppm) 


Measure 
solvent 


CIS 




6 


5.70 


6.07 


A 


7 


5.71 


6.09 


6 


8 


5.70 


6.08 


A 


. 9 


5.71 


6.08 


B 


10 


5.85 


6.22 


A 


11 


- 


6.11 


B 


12 


5.81 


6.20 


A 


13 


5.81 


6.13 


B 


14 


5.81 


6.18 


A 


15 


5.80 


6.13 


B 


16 


5.83 


6.19 


A 


17 


5.92 


6.28 


A 


18 


5.65 


6.0'6 


A 


19 


5.70 


6.07 ■ 


A 


20 


5.66 


6.00 


B 


21 


5.66 


6.02 


A 


22 


5.67 


6.02 


B 


23 


5.69 


5.99 


A 


24 


5.60 


5.92 


A 


25 




0 • X / 


A 


26 


5.72 


6.05 


B 


27 


5.69 


6.57 


A 


28 


5.50 


5.99 


B 


31 


5.66 


5.99 


A 

1 
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10 



CoifiDO und. 


Chemical sift of Ha proton 
(ppm) 


Measure 
solvent 


Cis 


Trans 


32 


5.69 


6.97 


A 




33 


5.65 




A 




55 


5.67 


6.06 


A 




56 


5.73 


6.10 


B 




57 


5.68 


6.03 


A 




58 


5.70 


6.08 


B 




59 


5.72 




A 




60 


5.71 




B 




61 


5.63 




A 




62 


5.65 




6 




63 


5.68 




A 




64 


5.67 




B 





A = CDClj 
B = DMSO-dg 



55 
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Table 4 

5 





Compound 


Retention time in HPLC 
(Minutes ) 


Eluent 


10 


Cis 


Trans 




3 


10.33 


8.33 


6 


16 


5 




D • Uu 


C 




7 


10.83 


8.79 


B 




9 


14.26 


11.40 


B 


20 ■ 


11 


27.06 


21.33 


A 




13 


16.59 


13.13 


A 


26 


15 






A 




20 


9.93 


7.46 


B 




22 


11.10 


8.40 


B 


90 


24 


10.50 • 


8.00 


B 




26 


11.20 


8.93 


B 


35 


28 


11.60 


9.10 


B 




33 


11.06 




B 




56 


11.34 


8.95 


B 


40 


58 


12.41 


7.75 


B 




60 


11.29 




B 


45 


62 


10.77 




B 




64 


10.65 




B 



50 

Instrument: SHIMAZU LC-3A 
Coliimn Yamamurakagaku YMC A-312 

55 A O.OIM PIC B-8 

in 54.3^ MeOH 
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B O.OIM PIC B-8 

in 61,3% MeOH 
C O.OIM PIC B-8 

in 66.0% MeOH 

* PIC ; PIC reagent (Produced by Water 



10 



Pressure 



85 - 95 kg/cm 



Associates) 
2 



Temperatures room temperature 

Compound (I) has both an antiallergic activity and antiinflammatory activity. Among Compound (1), tha 
76 compound represented by the formula (!') has strong antiallergic activity and the compound represented by 
the fbnfnula (110 has strong antiinflammatory activity. 



20 



X-(CH2)^-Z 




( I' ) 



25 In the fomnula. X, n and Z are as previously defined, -Y'-A* is -Y-A when X is = CH -or -CHa-and is -Y-A 
which Is bound at 2 position of the mother nucleus when X is « and Y and A are as previously defined. 



N-(CH2)y^-Z 



30 




( II" ) 



Y» ^p^iu 



35 



40 



In the formula, n and Z are as previously defined; Y' is -CH^-or -CHRrsubstituted at 2 or 3 position of 
the mother nucleus wherein is a lower aikyi; A * is a hydroxymethyl, a loweralkoxymethyl, a 
triphenylmethyloxymethyl, a lower alkanoyloxy methyl, a formyl, a carboxyl, a lower alkoxycarbonyl, a 
triphenylmethyloxycarbonyl, •CONR.Rs wherein Ri and R2 are the same or different and are hydrogen atom 
or a lower alkyi, 4.4-dimethyl-2-oxazoline-2-yl or -CONHOH. 

The antiallergic activity and antiinflammatory activity of Compound (I) are described below: 



Test for antiallergic activity: 

Antiallergic activity was investigated by a homologous PCA (passive cutaneous anaphlaxis) of rats for 
48 hours, where Wistar male rats having body weights of 180 to 220 g were used for sampling of antiserum 
and Wistar male rats having body weights of 120 to 140 g were used for the PCA test. 



50 



55 
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A) Preparation of anti EWA rat serum 

Anti-egg white albumin (EWA) rat serum was prepared according to Stotfand and Share's method - 
[Canad. J. Physiol. Pharmacol. £2, 1114 (1974)]. That is. 1 mg of EWA was mixed with 20 mg of aluminum 
5 hydroxide gel and 0.5 ml of mixed vaccine of pertussis, diphtheria and tetanus, and the mixture was 
sutxuitaneously administered in four portions into rafs footpad. After 14 days; blood was sampled from the 
carotid artery, and the serum was separated from the sampled blood, and preserved under freezing at 
-80''C. The potency of the antiserum in the homologous PCA for 48 hours was 1 : 32. 

70 

B) Homologous PCA test of rats for 48 hours 

Groups each consisting of 3 rats were used, and 0.05 ml of anti-EWA rat serum diluted with a 
physiological saline solution to 8 times as much was incutaneousiy injected each at two positions of 

75 depilated back to make the animals passively sensitised. After 47 hours, the compound of the present 
invention, or its solution (physiological saline solution or CMC solution) was orally administered. One hour 
thereafter, 0.5 ml/100 g of 1% Evan's blue physiological saline solution containing 2 mg of the antigen EWA 
was administered into tiie tail vein, and 30 minutes thereafter, the animals were sacrificed by exsan- 
guination. Then, the skins were stripped and the amount of leaked pigment at the blue-dyed parts was 

20 measured according to the Katayama et al method [Microbiol. Immunol. 22, 89 (1978)]. That is. tiie blue- 
dyed parts were cut out by scissors, and placed in test tubes containing 1 ml of IN KOH and incubated at 
37<'C for 24 hours. Then, 9 ml of a mixture of 0.6N phosphoric add and acetone (5 :13) was added thereto, 
and the mixture was shaked and centrifuged at 2,500 rpm for 10 minutes. Absorbancy of the supernatant at 
620 um was measured, and the amount of leaked pigment was quantitatively determined by the calibration 

25 curve prepared In advance. An average of measurements at the two position was made a value for one 
zooid. and inhibition rate for tiie individual zooid was calculated by the following formula: 



Inliibition rate (%) = 

30 Average leaJced amount Leaked amount of 

of solvent-admini- - test compound- 
stered group adminis tered group 

Average leaked amount of 
3g solvent-administered group 



X 100 



Cases where, the inhibition rate is 50% or higher, were regarded as positive PCA inhibition activity, and 
the minimum administered dosage, where a positive case was observed In at least one of three zooids was 
regarded as minimum effective dosage (MED). The results are shown in Table 5. 

40 



Acute toxic test 



Groups each consisting of 3 dd. male mice having body weights of 20 ± 1 g were used, and the 
compound , of tiie present invention was administered orally (po: 300 mg/kg) or intraperitoneally (ip: 100 
mg/kg). Mortality 7 days after the administration was observed to obtain MLO (minimum letiial dosage). The 
results are shown in Table 5. 



Antiinflammatory activity test 

Antiinflammatory activity was examined according to Rat carageenin paw edema [J. Pathol. 104, 15-29 - 
(1971)]. Groups each consisting of three Wistar male rats weighing 150 g were used. Tiie test compound was 
suspended in 0.3% aqueous CMC solution and the suspension was given orally. Sixty minutes later, OJ ml 
of 0.1% carageenin was subcutaneously injected in a hind paw to fonm carageenin paw edema. 

The volume of paw was measured before the administration and 3 hours after the administration of 
carageenin with plethysmometer. 
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The ratio of the volume 3 hours after the administration to that before the administration of carageenin 
was calculated and each ratio is compared with the ratio of control group (0.3% CMC was administered) to 
give the edema inhibiting percentage. The results are shown in Table 6. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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Table 5 



Compound 


Acute 
toxicity 

(MLD) 
mg/kg 


Antiallergic Activity 
Number of positive zoo ids 
in one group of 3 zooids 
Dosage mg/kg 

100 10 1 0.1 0.01 0.001 


MED 
mg/kg 


3 

(cis) 


^-ann ^1 on 


•^/i "^y^ '^/'^ 0/*^ - 


0 1 
U . X 


3' 

(trans) 


«^ w w U ^XwV/ 


3/"^ 1/3 1/3 0/3 - 


0 1 

w . X 


5' 
(cis) 




3/3 3/3 3/3 0/3 0/3 - 


1 

X 


7« 

(cis : trans 
= 7:3) 


>300 >100 


3/3 2/3 1/3 0/3 


1 


9 

(cis : trans 
= 91 : 9) 


>300 >100 


3/3 3/3 2/3 0/3 0/3 


1 


11' 
(trans) 


>300 >100 


2/3 1/3 0/3 0/3 . - 


10 


13' 
(cis : trans 
= 7 : 93) 


>300 >100 


3/3 1/3 0/3 0/3 


10 


15' 
(trans) 




J/o U/J U/o U/J — — 


xUU 


20' 
(trans) 


>300 >100 


3/3 3/3 3/3 1/3 0/3 


0.1 


20 
(trans) 


^-jflo ^1 no 


9/3 9/3 3/3 3/*^ 0 /'^ 0/7 


O 1 
U . X 


20 
(cis) 


>300 MOO 


3/3 3/3 3/3 3/3 1/3 0/3 


0.01 


22 

(cis: trans 
= 92 : 8) 


>300 >100 


3/3 3/3 2/3 1/3 0/3 


0.1 


26' 
(cis: trans 
= 12 : 88) 


>300 >100 


3/3 3/3 2/3 0/3 


1 



34 



U Z9d fW 



28' 

(cis : trans 
= 37 : 63) 


>300 


>100 


3/3 


3/3 


3/3 


2/3 


2/3 


0/3 


0.01 


28 
(cis ) 


>300 


>100 


3/3 


2/3 


3/3 


1/3 


0/3 




0.1 


28 

( 'bira.ns ) 


>300 


>100 


3/3 


3/3 


2/3 


2/3 


1/3 


0/3 


0.01 


31' 
(trans) 


>300 


>100 


3/3 


3/3 


3/3 


1/3 


0/3 




0.1 


31 
(trans) 


>300 


>100 


3/3 


3/3 


2/3 


3/3 


0/3 




0,1 


31 
(cis) 


200 


>100 




3/3 


3/3 


2/3 


0/3 


0/3 


0.1 


33' 
(cis) 


NT 


NT 


3/3 


3/3 


1/3 


0/3 






1 


35' 

^ ^^11 ■ ax I. 

= 1:1) 


300> 


100> 


3/3 


1/3 


0/3 








10 


37 


J V ^ 


JL 'J V ^ 




3/3 


0/3 








10 


39 

= 2 : 98) 


J W W 


iQn> 


3/3 


2/3 


3/3 


0/3 






1 


41 

(cin :anti 
= 3 : 97) 


300> 


100> 


3/3 


2/3 


• 1/3 


0/3 






1 


43' 

l^^li • Oil 

mixture 




100> 


3/3 


2/3 


0/3 


0/3 






1 0 


. 45' 
(anti) 


J U w 


J. W U 


J/ J 




*/ J 








1 
X 


56* 

(cis : trans 
= 87 : 13) 


>300 


>100 


3/3 


3/3 


3/3 


1/3 


0/3 




0.1 


58 

(cis : trans 
= 87 :13) 


>300 


>100 


3/3 


3/3 


3/3 


0/3 






1 


60' 
(cis) 


>300 


>100 


3/3 


3/3 


2/3 


1/3 


0/3 




0.1 
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Table 6 



Compound 
No. 


Cajra^creenxn edema, inhihiti nrr 
percentage (%) 

( Av^i^acT^ vaLne> i n one CTTTinTi r>-F T ma-f-c 

100 mg/kg oral administration) 






39 


50.2 


41 


38.7 


45' 


63.1 


47 


46.0 . 


49 


24.1 



As is evidenced \n Tables 5 and 6. (Compound (I) and pharmaceuticaily acceptable salt thereof have 
PCA inhibiting activity and/or carageenin paw edema inhibiting activfty. 

PCA inhibiting activity Is bePieved to be on the basis of an activity inhibiting liberation of chemical 
mediator such as histamine from fat skin cell. Therefore, Compound 9) and pharmaceuticaily acceptable 
salts tiiereof are believed to be useful for treating an allergic disease such as bronchus astiima which is 
caused by trachea contractile activity of chemical mediator such as histamine. 

On the other hand, carageenin paw edema inhibiting activity Is believed to t)e on the basis of " 
prostaglandin biosyntiiesis Inhibiting activity. Thus, Compound (I) and pharmaceuticaily acceptable salts 
thereof are believed to be useful for treating an acute inflammation and rtieumatism which are ascribed to 
^cessive prostaglandin. 

Compound (I) includes a compound having both antiallergic and antiinflammatory activities descnlsed 
above which is useful for the treatment of allergic diseases accompanied by inflammation. 

In view of the pharmacological activity of Compound (I), Compound (i) can be used in various 
medicament forms for the administration purposes* 

The present medicament composition can be prepared by uniformly mixing an effective amount of a 
free Compound (I) or a phannaceutically acceptable salt thereof as an active component with a pharmaceu- 
ticaily acceptable earner or excipient. The carrier can take a wide range of forms in accordance with a 
desirable medicament form for the administration. These medicament compositions are desirably in a unit 
dosage form suitable for the oral administration or injection administration. In the preparation of a 
composition In the oral dosage form, any useful, pharmaceuticaily acceptable cam'er can be used. For 
example, an oral liquid preparation such as a suspended medicament or syrup medicament can be 
prepared using water; sugars such as sucrose, sorbitol, fructose, etc.; glycols such as polyethylene glycol, 
propylene glycol, etc.; oils such as sesame oil, olive oil, soyt>ean oil. etc.; antiseptics such as alkyl 
parahydroxybenzoate, etc.; and flavors such as strawberry flavor, peppermint, etc. Powder, pills, capsules 
and tablets can be prepared using an excipient such as lactose, glucose, sucrose, mannitol, etc.; a 
disintegrator such as starch, sodium alginate, etc.; a lubricant such as magnesium stearate. talc, etc.; a 
binder such as polyvinyl alcohol, hydroxypropylceilulose. gelatin, etc.; a surfactant such as fatty acid esters; 
and a plasticizer such as glycerine, etc. Tablets and capsulesi are tiie most useful, oral unit dosage forms 
t)ecause of easy administration. To prepare tablets and capsules, solid earners for medicament are used. 
Injection solution can be prepared using a cam'er consisting of a salt solution, a glucose solution or a 
mixture of the salt solution and tiie glucose solution. The effective dosage of Compound (I) is 1 to 20 
mg/kg/day for a human being, and number of administration is 3 to 4 per day. 

Samples and Reference Examples are gh^en below: 



Reference example I 
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(Raw material I) Methyl il-oxo-6.ll-diliydrodlbenz[b,e] oxepin-a-carboxylate 

In this example, 348.9 g of sodium salt of methyl p*hydroxybenzoate, 402.4 g of phthalide and 200 g of 
sodium chloride are mixed with one another and stinred at iSO^C for 6 hours. After completion of the 

5 reaction, the mixture is cooled until the temperature is brought back to room temperature, 4 1 of aqueous 10 
% acetic acid solution Is added thereto and the mixture is allowed to stand at room temperature ovemight 
After stirring the mixture at room temperature for 3 hours, deposited crystals are separated by filtration, and 
6 I of water is added thereto. After stining the mixture at room temperature for 30 minutes, the deposited 
crystals are separated by filtration. After the addition of 3 1 of toluene to the crystals, the mixture is stinred 

10 at room temperature for one hour. The crystals are separated by filtration and dried over heating under 
reduced pressure to yield 393.9 g of 2-(4-methoxycarbonylphenoxy) methyl benzoic acid. 

IR (KBr disk): 3400, 1700. 16I0, 1260. 1235 cm"' 
The thus obtained 2-(4-methoxycarbonyIphenoxy) methyl benzoic acid (392,7 g) is suspended in 5.0 i of 
methylene chloride and 266.0 g of trifiuoroacetic anhydride is added thereto. After stirring the mixture at 

T5 room temperature for one hour, 19.4 g of boron trifiuoride-ethytether complex Is added thereto and the 
mixture is stinted at room temperature for two hours. The reaction solution is poured into ice water. After an 
organic solvent layer is separated from the mixture, the organic layer is washed diluted aqueous 
sodium hidroxide solution and water, dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure to obtain 335.3 g of methyl ll-oxodtbenz[b,e]oxepin-2-cari90xylate as a white crystal. 

20 Melting point and elementary analysis are shown in Table 7. IR (KBr disk): 1710, 1650, 1610, 1250, 1010 
cm~^ 

NMR (CDCU. 5, ppm): 3.84(s. 3H), 5.l4(s, 2H). 6.87-8.93(m, 7H) 



25 

Reference examples 2 -5 

(Raw material 2) ll-Oxo-6.ll-dihydrodibenz[b,e]oxepin-2-acetic acid 
30 (Raw material 3) ll-Oxo-6,ll-dihydrodibenz[b,e]oxepin-3-acetic acid 

(Raw material 4) 2-(ll*Oxo-6,ll-dihydrodibenz[b,e]oxepin-2-yl)-propionic acid 
(Raw material 5) 3-(ll-Oxo-6,ll-dihydrodibenz[b,e]oxepin-2-yl)-propionic add 

35 

Raw materials 2 -5 are produced by respectively substituting p-hydroxyphenyl acetic acid, m-hydrox- 
yphenyl acetic acid. 2-(p-hydroxyphenyl)-propionlc acid and 3-(p-hydroxyphenyl)-proplonlc acid for methyl 
p-hydroxybenzoate in Reference example 1. 

Melting points and elementary analyses thereof are shown in Table 7. 



Reference example 6 

(Raw material 6) Methyl ll-methylene-6,ll-dihydrodibenz[b,e]oxepin-2-carboxylate 

45 

In 100 ml of tetrahydrofuran is suspended 25 g of methyltriphenylphosphonium bromide and 40 ml of 1.6 
N-n*butyl lithium helium hexane solution is dropwise added tiiereto under a nitrogen atmosphere and ice- 
cooling. After stirring the mixture under ice-cooling for 3D minutes, a solution obtained by dissolving 15 g of 
metiiyl ll-oxo-6,ll-dihydrodfbenz[b,e]oxep(n-2-cari30xylate in 250 ml of tetrahydrofuran is dropwise added 
50 thereto and the mixture Is stirred at room temperature for two hours. The solvent is distilled away under 
reduced pressure and the residue is purified by column chromatography on silica gel (eluent: hexane retiiyl 
acetate = 3 : 1) to obtain 3.7 g of the desired product as a coloriess oily matter. NMR (COCI3. 5. ppm): 
3.83(s. 3H), 5.l5(s. 2H). 5.29 (s, IH). 5.74(s, IH), 6.69-822(m. 7H) 

55 Melting point and elementary analysis are shown in Table 7. 



Reference example 7 
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(Raw material 7) Meithyl ll-methylene-6,ll-dihydrodibenz[b,e]oxepin-2-acetate 

The desired product is obtained by substituting II-oxo-6.lklihydrodlbenz[b,e]oxepin-2-acetic add for 
methyl ll-oxo-6.II-dihydrodib8nz[b.e]oxepin-2-cart50xylale in Reference example 6. Colorless oily matter 
5 NMR (CDCI,, 5, ppm): 3.48(s, 2H), 3.6l{s, 3H). 5.05 (s. 2H), 5^(s, IH), 5.62(8, IH), 6.59-7.43 (m. 7H) 
IR (neat, cm-'): 2950. 1740. 1615. 1490. 1010 

Melting point and elementary analysis are shown in Table 7. 

TO 

Reference example 8 

(Raw material 8} ll-Methylene-6,ll^lhydrodlbenz[b,e]oxepln-2-acetic acid 

15 To a mixed solvent of 200 ml of methanol and 50 ml of 2N-aqueous sodium hydroxide solution is added 
2.9 g of methyl ll-methylene-e,II-dihydrodibenz[b,e]oxepin-2-acetate (raw material 7, Reference example 7) 
and the mixture is heated at reflux for two hours. After allowing the mixture to stand for cooling, the mixture' 
is concentrated under reduced pressure, and the pH of the mixture is adjusted to 1.0 with aqueous 4N- 
hydrochloric acid solution. The mixture is extracted with 500 ml of ethyl acetate, washed with aqueous IN- 

20 hydrochloric acid solution and saturated aqueous sodium chloride solution in order and dried over 
anhydrous sodium sulfate. The solvent is distilled away under reduced pressure and tiie resultant crude 
product is crystallized from hexane to obtain 2.7 g of tiie desired product as a white solid. NMR (DMiSO- 
d< + D,0. 5. ppm): 3.45(s. 2H), 5.02(s, 2H). 5.15(s. IH), 5.60(s. IH), 6.45-7.44(m, 7H) 

25 Melting point and elementary analysis are shown in Table 7. 



Reference example 9 

30 (Raw material 9) Methyl ll-methylene-6,ll-dihydrodiben2[b,e]oxepin-3-acetate 

The desired product is obtained by substituting ll-oxo-6,ll-dlhydrodibenz[b,e]oxepin-3-acetic add for 
methyl II-oxo-6,II-dihydrodibenz[b,e]oxepin-2-carboxylate in Reference example 6. 




(Raw material 10) ll*Methylene-6,ll-dihydrodibenz[b,e]oxepin-3-acetic acid 

40 The desired product is obtained by substituting metiiyl ll-metiiyIene-6.ll-dihydrodibenz[b.e]oxepin*3- 
acetate for methyl II-metiiylene-6,ll-dihydrodibenz[b.e]oxepin-2-acetate In Reference example 8. 
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Table 7 



Raw 

material 


Melting point 
CO 


Elementary analysis (%) 
or mass spectrxim 


1 


128 -129 

(Isopropyl 
ether) 


as Ci6H2^2°4 

C H 
Calculated 71.63 4.51 
Found 71.55 4,48 


2 


130 -132 

(Ethyl 
acetate) 


as Cj^6Hj^2°4 

C H 
Calculated 71.63 4.51 
Found 71.86 4.55 
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Raw 

material 


Melting point 


Elementary analysis (%) 
or mass spectimm 


3 


111 - 114 

(Ethyl 
acetate) 


^= ^16^12°4 

C H 
Calculated 71.63 4.51 
Found 71.53 4.66 


4 


Syrup 


(M + 282) 


5 


144 -145 
( Water ) 


3>s ^X7^i4^4 

C H 
Calculated 72.33 5.00 
Found .72.45 5.20 


6 


Syrup 


as Cj^jE^^O^ 

(M + 266) 


7 


Syrup 


as Cj^8^16°3 

(M + 280) 


8 


162 -163 
( Water ) 


as Cj^7Hj^403 

C H 
Calculated 76.68 5.30 
Found 76.29 5.16 



Reference example H 

(Reagent 1) (3-Oimethylaminopropyl}-triphenylphosphontum bromide hydrobromide 

In this example. 350.0 g of triphenylphosphine and 270.0 g of dibromopropane are suspended In 700 ml 
of toluene and the suspension is heated at reflux for 25 hours. After allowing the suspension to stand for 
cooling, the formed product is separated by filtration and washed with 2 1 of toluene to obtain 550.0 g of (3- 
bromopropyl)-triphenylphosphonium bromide hydrobromide having m.p. 233 -234*C. 
50 Then, 100.0 g of (3-bromopropyl)-triphenylphosphonium bromide hydrobromide is suspended in 500 ml 
of ethanol and 300 ml of 50 % aqueous dimethylamine solution is added thereto. After heating the mixture 
at reflux for 10 minutes, the mixture is allowed to stand for cooling. The solvent is distilled away under 
reduced pressure and the resultant crude product is recrystaliized from etiianol to obtain 64.0 g of the 
desired product having the physicochemicai properties as identified in Table 8. 

55 

Reference examples 12 -14 
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(Reagent 2) (3-Diethylaminopropyl)-triphenylphosphonium bromide hydrobromide • 1/3 hydrate 

(Reagent 3) (4-Dimethylaminobutyl)-triphenylphosphonium bromide hydrobromide 

5 (Reagent 4) (S-Pyn-oIidinopropylHriphenylphosphonlum bromide hydrobromide • 1/2 hydrate 

The above-captioned compounds are prepared according to the same manner as in Reference example 
II and the physicochemlcal properties are shown in Table 8. 



Table 8 



75 


Reagent 


CO 


Elementary analysis (%) 




1 


287 - 289 


as C23H28NPBr2 






20 




(Ethanol) 


C 

Calculated 54.24 
Found 54.12 


H 
5.54 
5.63 


N 
2.75 
2. 93 


25 


2 


228 - 230 


as C25H32NPBr2 • I/3H2O 








( X soD3roDa.no X ) 


C 

Calculated 55.33 


H 

6.05 


N 
2.58 


30 






Found 55.31 


6.19 


2.68 




3 


255 - 257 


as C24H3oNPBr2 










(Isopropanol) 


C 


H 


N 


35 






Calculated 55.09 
Found 55.04 


5.78 
5.91 


2.68 
2.62 




4 


291 - 293 


as C25H3QNPBr2 • I/2H2O 




40 




(Ethanol) 


C 

Calculated 55.17 
Found 55.18 


H 
5.74 
5.95 


N 
2.57 
2.66 















Example I 

Ethyl ll-(3-dimethylaminopropylidene)-6,ll-dlhydrodibenz[b,e]oxepin-2-carboxylat8 (Compound 2} 
Process A; 
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N-(ljKlimethyh2^iydrDxyethyl)-tl-oxo-6.llKjIhydrodibenz[b,e]oxepi^^ 

In this process, 12.5 g of 6JI-cnhydro-ll-oxodibenz[b.e]oxepin-2-carboxylic acid is dissolved in 300 ml of 
methylene chloride and 8.9 g of thionyl chloride is dropwise added to the solution under ice-cooling. After 
5 stirring the mi>dture at room temperature for two hours, the solvent is distilled away under reduced pressure. 
To the obtained residue are added 100 ml of toluene and 32.4 g of 2-amino-2-methyl-propanoI. and the 
mixture ?s stirred at 50 ''C for 3 hours. 

The mixture is extracted with 500 ml of ethyl acetate, and washed with saturated aqueous sodium 
bicarbonate solution and saturated aqueous sodium chforide solution in order. The mixture is dried over 
TO anhydrous sodium sulfate and the solvent is distilled away under reduced pressure. The crude product is 
recrystatlized from toluene to obtain 8.3 g of the desired product as a white crystal. Melting point 155 • 
I59*C 

mn (CDCI, +DI^SO-d„ S, ppm): l.38(s. 6H), 3.53(s, 2H), 5.25(s, 2H). 6.91-8.68(m, 7H) 
Process B: 

2-(4.4-Dlmethyl-2-oxa20line-2-ylHI-oxo-e,II-dihydrodiben2[b,e]oxepin 

20 

In this process, 8.0 g of N-(IJ<limethyl-2-hydroxyethyl)-ll-oxo-6JI<iihydrodiben2[b,e]oxepin-2'<»rbox- 
amide is suspended in 100 ml of methylene chloride. To the suspension Is added 3,6 g of thionyl chloride 
under a nitrogen atmosphere and ice-cooling and the mixture is stirred at room temperature for one hour. 
To the mixture is added 300 ml of methylene chloride, and the mixture Is washed with saturated aqueous 
25 sodium bicartxjnate solution and dried over anhydrous magnesium sulfate. The solvent is distilled away 
under reduced pressure and the residue is purified by column chromatography on siHca gel (eluent : 
hexane : ethyl acetate = 2 :l ). The resultant crude product is recrystallized from hexane to obtain 6.3 g of 
the desired product as a white crystal. Melting point I22*C 

NMR (CpCI,. 5, ppm): 1.37(s. 6H), 4.06(s. 2H). 5.14(s, 2H), 6,84-8.89(m. 7H) 
30 Bementary analysis (%): as CwHirOjN 
Calculated: C 74.25 H 5.58 N 4.58 
Found: C 74.23 H 5.55 N 4.59 



35 

Process C: 

ll-(3-DimethylaminopropyI)-Il-hydroxy-2-{4,4-dlmethyh2-oxazoline-2-yl)-e,n 

40 To a solution of 3-dimethyIaminopropyl magnesium chloride obtained by reacting 1.2 g of magnesium 
with 6.0 g of 3-dimethyiaminopropyl chloride in 80 mi of tetrahydrofuran under a nitrogen atmosphere using 
dibromoethane as a catalyst Is dropwise added under ice-cooling 80 ml of tetrahydrofuran solution of 7.6 g 
of 2-(4,4-dimethyl-2-oxazoIine-2-yl)-ll-oxo-6.II-dihydrodibenz[b,e]bxepin. 

After stirring the mixture at room temperature ovemight, aqueous ammonium chloride solution is added 

45 thereto and then the mixture is neutralized with aqueous 4N-hydrochloric acid solution. The solvent is 
distilled away under reduced pressure. To tiie residue is added aqueous 41^-hydrochloric acid solution to 
adjust the pH of the solution to I. After washing the mixture witfi 200 ml of diethyl etiier, aqueous ION- 
sodium hydroxide solution is added to adjust the pH of the mixture to 13. The mixture is extracted witii 200 
ml of methylene chloride and the extract is washed with saturated aqueous sodium bicarisonate solution and 

50 saturated aqueous sodium chloride solution in order. After drying the solution over anhydrous sodium 
sulfate, the solvent is distilled away under reduced pressure. The residue is purified by column chromatog- 
raphy on silica gel (eluent hexane :etfiyi acetate : triettiylamine = 10 :10 :1 ). The resultant crude product is 
triturated with isopropyl ether to obtain 6.1 g of the desired product as a white solid. Melting point 166 - 
I67»C 

55 
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NMR (COCI,, 5. ppm): (.30(s, 8H). 2.18(s. 8H). 3.98 (s. 2H), 4.97 and 5.46(ABq. J = 15.1 Hz. 2H). 6.65-8.49- 
(m. 7H) 



6 

Process D: 

Ethyl IK3<iimethylaminopropylIdene)-6Jl-dihydrodibenz[b.6loxepir>^ 

10 In this process, 6.1 g of li-(3-dimethylamjnopropyl)-ll-hydroxy-2-{4,4-dlmethyl-2-oxa2oIine-2-yl)-6.11- 
dihydrodlben2[b,e}oxepin is dissolved in 300 ml of ethanol. To the solution are added 0.6 g of p- 
toluenesuifonic acid and 30 ml of water and the mixture is heated at reflux for 4 hours. The solvent is 
distilled away under reduced pressure to obtain a crude product of IK3-dimethylaminopropylldene)-6,ll- 
dihydrodlbenz[b,e]oxepin-2-carboxylic acid. The crude product is dissolved In 300 ml of ethanol and 20 ml 

75 of concentrated sulfuric acid is added thereto. The mixture is heated at reflux for 15 hours. 

The solvent is distilled away under reduced pressure. To the resultant residue is added 200 ml of water 
and the mixture Is washed with diethyl ether. The pH of the mixture Is adjusted to 12.0 with aqueous lON- 
sodlum hydroxide solution and the mixture is extracted with 300 ml of methylene chloride. The extract Is 
washed with saturated aqueous sodium bicarbonate solution and saturated aqueous sodium chloride 

20 solution in order. After drying the extract over anhydrous sodium sulfate, the solvent is distilled away under 
reduced pressure and the resultant residue Is purified by column chromatography on silica gel (eluent ethyl 
acetate :trlethylamine » 10 :1 ) to obtain 1.4 g of the desired product as a colorless oily matter. IR (neat 
cm-^: 2950. 2775, 1715. 1250. 1120. 1010 
Mass spectrum (m/z): 351 {M*) 

2S 



Example 2 

30 lI-(3-Dimethylaminopropylldene)-2-{2-triphenylmethyloxymethyl)-6.ll-dihydrodibenz[b,e]oxepln (Compound 
32) 

Process A: 

35 ll-Hydroxy-2-(2-hydroxyethyl)-6,Il-dihydrodil)enz"[b,e]oxepin 

In this process, 20 g of methyl ll-oxo-6,ll-dihydrodibenz[b,e]oxepin-2-acetate is dissolved in 500 ml of 
tetrahydrofuran. To the solution is added 6.0 g of lithium alminium hydroxide and the mixture is stirred at 
room temperature for one hour. After decomposing an excess of the reagent by the addition of water to the 
40 solution, the mixture is filtered to remove an inorganic salts and the filtrate is concentrated to dryness under 
reduced pressure to obtain 17.7 g of the desired product as a white solid. Melting point: 132 -ISO'C 

NMR (CDCI3 +DMSO-d. +D,0. 5. ppm): 2.59(1. 2H, J = 6.8Hz). 3.55(t. 2H. Ja6.8Hz), 4.89 and 5.7l(ABq. 
2H. J = 12.6Hz). 5.60(s. IH). 6.46-7.49(m. 7H) 

45 

Process B 

ll-Hydroxy-2-(2-trtphenylmethyloxyethyl)-6,ll-dihydrodlbenz[b,e]oxepln 

50 

In this process, 17.2 g of ll-hydroxy-2-(2-hydroxyethyl)-e,Il-dihydrodibenz[b,e]oxepin is dissolved in 50 
ml of pyridine. To the solution is added 30 g of triphenyichloromethane and the mixture is stirred at SO'C 
for 5 hours. After adding water and stirring the mixture for 2 hours, the solvent is distilled away under 
reduced pressure. The mixture is extracted witii 1000 ml of etiiyl acetate, washed witii saturated aqueous 
55 sodium chlroide solution, and dried over anhydrous sodium sulfate. The solvent is distilled away under 
reduced pressure and the resultant residue is purified by column chromatography on silica gel (eluent 
hexane :ethyl acetate ^ 3 :l ) to obtain 21.7 g of the desired product as a colorless amorphous. NMR - 
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(CDCI3 +D,0. 5. ppm): ^47-2.95{m. 2H). 2.96-3.45(m, 2H). AA7 and 5.7I(ABq. 2H. J = l3^Hz), 5.43(s, IH), 
6.33-7.51(m, 22H) 



5 

Process C: 

lI-Oxch2-(2-tiiphenyImethylo)cyethyl)-6j!<lihydrodiben2[b,e^^ 

70 In this process. 10 g of ll-hydro)(y-2-(2-triphenylmethyloxyethyi)-6Jl<dihydrodibenz[b,e]oxep^ is dis- 
solved in a solution comprising 800 ml of acetone. 1000 ml of water. 20 ml of saturated aqueous magnesium 
sulfate solution and 0.2 g of disodium phosphate. To the solution Is dropwise added 2.6 g of aqueous 
sodium permanganate solution and the mixture is stin-ed at room temperature for 4.5 hours. Then. 100 ml of 
methanol is added thereto and the mixture Is heated at reflux for 3 hours. After allowing the mixture to stand 

T5 for cooling, the mixture is filtered and the filtrate Is extracted with 1000 mi of ethyl acetate, washed with 
saturated aqueous sodium chloride solution and dried over anhydrous sodium sulfate. The solvent is 
distilled away under reduced pressure and the resultant crude product is recrystallized from isopropanol to 
obtain 8.0 g of the desired product having melting point of 132 -I34**C as a white crystal. Qementary 
analysis (%): as CjsHasOs 

20 Calculated: C 84.65 H 5.68 
Found: C 84.56 H 5.67 

NMR (CDCI,, a. ppm): 2.6[-3.04(m. 2H). 3.05-3.46 (m, 2H). 5.0I(s. 2H), 6.63-8.07(m, 22H) 



25 

Process D: 

IK3-DimethylaminopropyIHI-hydroxy-2-{2-triphenylmethyloxyethyl)-6.IWihydrodlbenz[b.e^^ 

30 To a solution of 3-dimethyIaminopropyI magnesium chloride obtained by reacting 0.2 g of magnesium 
with 1.0 g of 3-dimethylaminopropyl chloride in 10 ml of tetrahydrofuran under a nitrogen atmosphere using 
dibromoethane as a catalyst is dropwise added a solution obtained by dissolving 2.0 g of ll-oxo-2-(2- 
triphenylmethyloxyethyl)-6.ll-dihydrodibenz[b.e]oxepin in 10 ml of tetrahydrofuran under ice cooling and the 
mixture is stirred at room temperature for one day. Aqueous ammonium chloride solution is added thereto 

35 and the pH of the mixture is adjusted to 7.0 with aqueous 4N-hydrochloric acid solution. The solvent is 
distilled away under reduced pressure. The mixture is extracted with 200 ml of methylene chloride and 
washed with saturated aqueous sodium bicarbonate solution and saturated aqueous sodium chloride 
solution in order. After drying the ex(fact over anhydrous sodium sulfate, the solvent is distilled away under 
reduced pressure. The resultant residue is purified by column chromatography on silica gel (eluent hexane 

40 : ethyl acetate : triethylamlne = 10 :10 : 1 ) to obtain L2 g of the desired product as a colorless amorphous. 
NMR (CDCI,. 5. ppm): 0.85-l.83(m. 4H). 2.08(s. 6H). 2.67-3.44(m. 6H). 4.94 and 5.36(ABq, 2H, J = 15.8Hz), 
6.63-8.l3(m. 22H) 

Mass spectrum (m/z): 583 (M"**) 

45 

Process E: 

ll-(3-Dimethylaminopropyndene)-2-(2-triphenylmethyloxyethyl)-6Jl-dihydrodibenz[b,e]oxepin 

50 

In this process, 1.2 g of II-(3-dimethylaminopropyl)-lI-hydroxy-2-(2-triphenylmethyloxyethyl)-6,ll- 
dihydrodlben2[b,e]oxepin is dissolved In 50 ml of pyridine, to the solution is dropwise added 0.8 g of 
phosphorusoxychloride under a nitrogen atmosphere and ice-cooling. After stirring the mixture at room 
temperature for one hour, the solvent is distilled away under reduced pressure. The residue is extracted 
55 with 100 ml of methylene chloride, and washed witii saturated aqueous sodium bicarkx3nate solution and 
saturated aqueous sodium chloride solution in order. After drying the mixture over anhydrous sodium 
sulfate, the solvent is distilled away under reduced pressure. The resultant residue is purified by column 
chromatography on silica gel (eluent hexane : etiiyiacetate : triethylamlne * |0 : 10 : 1 ) to obtain 0.82 g of 
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the desired product as a colorless oily matter. NMR (CDCI3, «, ppm): 2.l6(s, 6H). 2.30-2.40(m, 4H), 2.79(t, 
2H. J=6Hz). 3.24(t. 2H. J = 6H2), 5.97 (t. IH. J = 7Hz). 6.60-7.40(m. 22H). (trans form) 
Mass spectrum (mfz): 565 (M-^) 

5 

ExafTipfe a 

ll-(3-Dimethyiaminopropyiideneh2-(2-4iydroxyethyl)-6,ilKiihydrodibenz[b.e^^ (Compound 31) 

70 

In this example, 0.92 g of ll-(3-dimethylaminopropylldene)«2-(2-triphenyImethyloxyethyl)-6.ll- 
dihydrod[benz[b3]oxepin is dissolved In a mixed solvent of 20 ml of water and 20 ml of dioxane. To the 
solution is added 60 mg of p-toluene sulfonic acid and the mixture is heated at reflux for two hours. The 
solvent is distilled away under reduced pressure and the residue is extracted wifh 200 ml of ethylacetate, 
75 washed with saturated aqueous sodium bicarbonate solution and saturated aqueous sodium hydrochloride 
solution in Oder and dried over anhydrous sodium sulfate. The solvent is distilled away under reduced 
pressure. The resultant residue is purified by column chromatography on silica gel (eiuent ethylacetate : 
triethylamine « 10 :l ) to obtain 0.4 g of the desired product. £is form white solid. 

Melting point: 100 -102* C (diethyiether) 
20 NMR (CDCI,, 6, ppm): 2.32(s. 6H). 2.30-2.70(m. 4H). 2.76(t, 2H, J = 6H2). 3.78{t. 2H, J=eH2). 5.66(t, IH, 
J=7Hz). 6.80-7.40(m. 7H) 

Mass spectrum: 323 (M*) 

Trans form white solid, 

Melting point: 96 -97«C (diethyiether) 
25 NMR (CDCI,, S, ppm): 2.2l(s. 6H), 2.30-2.70(m, 4H). 2.76(t, 2H. J = 6H2), 3.78(t, 2H, J=6H2). 6.0l(t. IH, 
J=7Hz), 6.68-7.40(m. 7H) 

Mass spectrum (m/z): 323 (M^) 



30 

Example 4 

ll-(3-Dimethylaminopropylidene)-6,ll-dihydrodlbenz[b.e]oxepin-2-acetic acid (Compound 20) 

35 In this Example, 2.2 g of IK3-dimethylaminopropylidene)-2-(2-hydroxyethyl)-6,ll-dihydrodlbenz(b,eh 
oxpein is dissolved in 100 mi of acetone. The Jones reagent Is added to the solution until the reaction 
solution shows an orange color and the mixture Is stirred at room temperature for one hour. Sodium 
bicarbonate is added thereto and an inorganic substance is removed by filtration. The solvent of the filtrate 
is distilled away under reduced pressure to obtain the desired product The physicochemical properties of 

40 the product coincide with those of the product obtained in Example 35. 



Examole 5 

45 Methyl ll-(3-dimethylaminopropylidene)-6.ll"dihydrodibenz[b,e]oxepin 2-carboxylate (Compound I) 

In this Example. 45 g of (3-dimethylaminopropyl)-triphenyIphosphonium bromide hydrobromide is 
suspended in 200 ml of tetrahydrofuran under a nitrogen atmosphere and 82 ml of L6N-n-butyl lithium 
hexane solution is added thereto under ice-cooling. The mixture Is stinred under ice-cooling for one hour. To 

60 the mixture is dropwise added under ice-cooling a solution obtained by dissolving 10 g of methyl ll-oxo-6,11- 
dihydrodibenz[b,e]oxepin-2-carboxylate in 200 ml of tetrahydrofuran. After stining the mixture at room 
temperature for 2 hours, the mixture is extracted with 800 ml of ethyl acetate. After washing the extract with 
saturated aqueous sodium chloride solution and drying the extract over anhydrous sodium sulfate, the 
solvent is distilled away under reduced pressure. The residue is purified by column chromatography on 

56 silica gel (eiuent: hexane : ethyl acetate : triethylamine ^ 10 :I0 :I) to obtain 2.0 g of trans form and 5.6 g of 
cis form of the desired product. £i§ fem NMR (CDCI3. 5, ppm): 2.23(s. 6H), 2.17-2.8l(m. 4H). 5.28(bs, 
2H). 5.6l(t, IH). 6.80-8.IO(m, 7H) 
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Transform NMR (CDCI,. S, ppm): 2J5(s, 6H), 2.l7-2^l(m. 4H), 5.00-5^(broad, 2H), 6.06 (t. IH), 6.70-8.10- 
(m, 7H) 



Example 6 

Methyl IK3-diethylaminopropyiideneH>li<nhydrodibenz[b.6]oxepm-2-ca^ (Compound 4) 

The desired product Is obtained by substituting {3-diethylaminopropyl)-triphenylphosphonmm bromide 
hydrobromlde«l/3 hydrate for (3-dlmethyIamlnopropyt)-triphenylphosphonium bromide hydrobromide In Ex- 
ample 5. 



Bcampte 7 

Methyl IK3-pynrolidInopropyiidene)-6.IKilhydrodlbenz[b,e]oxepin-2-carboxylate (Compound 6) 

The desired product is obtained by substituting (3-pynrolldlnopropyl)-triphenylphosphonium bromide 
hydrobromide«l/2 hydrate for (3-dimethylamlnopropyl)-tnphenylphosphonium bromide hydrobromfde In Ex- 
ample 5. 



Example 8 

Methyl IK4<iimethylaminobutylidene)-6.11-dihydrodiben2[b,e}oxepin-2-carboxylate (Compound 8) 

The desired product is obtained by substituting (4-dimethylaminopropyl)-triphenylphosphonium bromide 
hydrobromide for (3-dimethyiaminopropyl)-triphenylphosphonium bromide hydrobromide in Example 5. 



Metfiyl IK3-dimethylaminopropylidene)-6,lklihydrodibenz[b.e]oxepin-2-acetate (Compound 18) 

In this example* 48 g of (3-dimethyiamlnopropyl)-1riphenyiphosphonium bromide hydrobromide Is 
suspended in 200 ml of tetrahydrofuran under a nitrogen atmosphere and 80 ml of l.6N-n-butyl lltiiium 
hexane solution is added thereto under ice-cooling. The mixture is stirred under ice-cooling for one hour. A 
solution obtained by dissolving 5.0 g of ll-oxo-6,ll-dihydrodibenz [b,e]oxepin-2-acetic add in 120 ml of 
tetrahydrofuran Is dropwise added under Ice-cooling. After stining tiie mixture at room temperature for two 
hours, tiie soh^ent is distilled away under reduced pressure. Then, 200 ml of water is added to the residue 
and the mixture is washed with 200 ml of diethyl ether. The pH of the mixture is adjusted to 1 with aqueous 
AN-hydrochloric acid solution and the mixture is washed with diethyl ether. 

Then, aqueous lON-sodium hydrooxide solution is added thereto to adjust the pH of the mixture to 7 
and the solvent is distilled away under reduced pressure. The resultant residue is dissolved In 400 ml of 
methanol and 5 g of p-toluene sulfonic acid is added thereto. After heating the mixture at refiux for two 
hours, the solvent is distilled away under reduced pressure. The residue is extracted with 300 ml of ethyl 
acetate, washed with saturated aqueous sodium bicarbonate solution and saturated aqueous sodium 
chloride solution in order and dried over anhydrous sodium sulfate. 

The solvent is distilled away under reduced pressure and the resultant residue Is purified by column 
chromatography on silica gel (eluent hexane : etiiyl acetate : trietiiylamine ^ to : 10 : 1) to obtain 4.0 g of 
the desired product as a colorless oily matter. Cis form 

NMR (CDCI,. 5, ppm): 2,06-2.67(m, 4H), 2.l6(s. 6H), 3.46(s. 2H). 3.58(s. 3H), 5.08(bs, 2H), 5.69 (t IH, 
J =7H2). 6.53-7.30(m. 7H) 
Trans fonm 
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NMR (CDCI,, a. ppm): 2.06-2.67(m, 4H). 2.l6(s; 6H), 3.46(3, 2H). 3.58(s. 3H), 5.08(bs, 2H), 6.06 (t, IH, 
J=7Hz), 6.53-7.30(m, 7H) 



Example \Q 

Methyl ll-(4-dimethylaminobutylidene)-6.ll<lihydrodibenz[b,eloxepin-2-acetate (Compound 21) 

The desired product is obtained by substituting (4-dimethylaminobutyl)-tnphenylphosphonium bromide 
hydrobromide for (3-dimethylaminopropyl)-trlphenylphosphonium bromide hydrobromide In Example 9. 



Exarppl? 11 

Methyl IK3-pyrroIidinopropylidene)-6.ll<dlhydrodlbenz[b.e]oxepin-2-acetate (Compound 23) 

The desired product Is obtained by substituting (3-pyrrolidinopropyl)-triphenylphosphonium bromide 
hydrobromide*l/2 hydrate for (3-dlmethylamlnopropyl)-trlphenylphosphonlum bromide hydrobromide in Ex- 
ample 9. 



Example 12 * 

Methyl 3-[IK3-dlmethylaminopropylldene)-6,ll-dlhydrodib6nz[b.e]oxepin-2-yihproplonate (Compound 27) 

The desired product is obtained by substituting 3-(ll-oxo*6,!l-dihydrodIbenz[b,e]oxepln-2-yI)-propionlc 
acid for ll-oxo-6,iI-dihydrodibenz[b.eloxepln-2-acetic acid in Example 9. 



Example 13 

Methyl IK3-dimethylaminopropylidene)-6.ll-dihydrodib6nz[b,e]oxepin-3-acetate (Compound 29) 

The desired product is obtained by substituting ll-oxo-6,ll-dlhydrodlbenz[b,e]oxepln-3-acetic acid for Ih 
oxo-6,II-dlhydrodlb6nz[b,e]oxepin-2-acetic acid in Example 9. 



Example W 

Methyl II-(2-dimethylaminoethyl)imino-6.II-dihydrodibenztb.e]oxepin-2-acetate (Compound 36) 

In this example, 22.0 g of methyl ll-oxo-6.ll-dihydrodiben2[b.e]oxepln-2-acetate and 88,7 g of N,N- 
dimethylethylenediamlne are dissolved in 700 ml of dried benzene. To the solution is dropwise added a 
solution of 17.2 ml of titanium tetrachloride in 40 ml of dried benzene and the mixture is stinred at room 
temperature overnight. A saturated aqueous sodium bicarbonate solution is added thereto. After removing 
an insoluble solid by filtration, the filtrate Is extracted with 500 ml of ethylacetate, washed with saturated 
aqueous sodium bicarbonate solution and saturated aqueous sodium chloride solution In order, and dried 
over anhydrous sodium sulfate. The solvent is distilled away under reduced pressure and the residue Is 
purified by column chromatography on silica gel with ethylacetate /triethylamlne (10 A) as an eluent to obtain 
13.8 g of the desired product as a colorless oily matter. NMR (CDCl,, 5, ppm): 2.l4(s, 6H). 2.63(t 2H. 
J = 6.9Hz). 3.5l(s. 2H), 3.58(s. 3H), 3.38-3.80 (m. 2H), 5.04(bs. 2H). 6.56-7.60(m, 7H) 

IR (neat, cm-^): 2950, 1740. 1630. 1305. 1015 

Mass spectrum (m/z): 352 (M^) 



Example 15 
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MethyHK2KltethylamirK)ethyl}imirio-6JI-<fi^ (Compound 34) 

The desired product Is obtained by substituting methyl lk>xo-6,ll-dihydrodibenz[b,e]oxepin-2-carbox- 
yiate for methyl ll-oxo-6,ll-dihydrodit)enz[b,e}oxepin-2-acetate in Bomple 14 as a colorless oily matter. 
5 Mass spectrum (m/z): 366 (M^) for CaHsOsN, 



Example 16 

TO 

Ethyl IK2-diethylaminoethyl)imino-6,II-dihydrodibenz[b,e]oxepln-2-acetate (Compound 38) 

The desired product is obtained by substituting N,N<liethylethylenediamtne for N.N- 
dimethyiethylenediamine in Bcample 14 as a coloriess oily matter. Mass spectrum (m^): 380 (M^) for 

75 CaHztOaNx 



Example 17 

20 

Methyl IK3-dimethylaminopropyl)imfno-6,l!-dihydrodibenz[b,e]oxepin-2-acetate (Compound 40) 

The desired product Is obtained by substituting N.N<ilmethylpropyienediamine for N.N- 
dimethylethylenediamine In Example 14 as a colorless oHy matter. Mass spectrum (m^): 366 (M^) for 

25 CaH^,N, 



Example 18 

30 

Methyl 3-[ll-(2<limethylaminoethyl)imino-6JWihydrodiben2lb,e]oxepirh'2-yl}-propionate (Compound 42) 

The desired product is obtained by substituting 3-(il-oxo<^,ll-dihydrodib8nz[b,e]oxepin 2-yi)-propionic 
add for metiiyl ll-oxo-6,ll-dlhydrodibenz[b.e]oxepin-2-acetate in Example 16 as a coloriess oily matter. 
35 Mass spectrum (m^): 394 {M*) fbrCMHaoOsN, 



Example 19 

40 

Metfiyl 2-[II-(2-dimethylaminoethyl)imino-6,llKiihydrodibenz[b,e]oxepin-2-yl]-propionate (Compound 44) 

The desired product is obtained by sufcjstituting 2-(lloxo-6.ll-dlhydrodibenz[b,e]oxepin-2-yl)-propionic 
acid for metiiyl lk)xo-6,II-dihydrodiben2[b,e]oxepin-2-acetate in Example 14 as a colorless oily matter. 
45 Mass spectrum (m/z): 366 (M+) for CtaHztOaNs 



Example 20 

50 

Methyl IK2<iimetiiylaminoethyl)imino-6,ll<lthydrodibenz[b.e]oxepin-3-ace^ (Compound 46) 

The desired product is obtained by substituting ll-oxo-6,ll-dihydrodibenz[b.e]oxepin-3-acetic acid for 
metiiyl ll-oxo^.il-dihydrodibenz[b,e]oxepin-2-acetate In Example 14 as a colorless oily matter. Mass 
55 spectrum (m/z): 352 (M*^) for C31HMO3N3 
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Example 21 

Methyl ll-(3-dlmethylaminopropyl)tmlno-6,ll-dihydrodibenz[b,e]oxepin-^^ (Compound 48) 

The desired product is obtained by substituting ll-oxo*^,ll-dihydrodibenz[b,e]oxepin-3-acetic acid for II- 
oxo-6JI-dlhydrodibenz[b,e]oxepln-2-acetic add In Example 17 as a colorless oily matter. Mass spectrum • 
(m/2): 366 (M*) for CaH„0,N, 



Example 22 

Methyl IK2-(4-methylpipei^ino)ethylidene]-6JI-dlhydrodibenz[b,e]oxepin-2K:arboxyl^^^ (Compound 10) 

In this example. 1.5 ml of 4-methylpiperazine and 0.37 g of p*formaldehyde are dissolved in 100 ml of 
tetrachloroethane. To the solution is dropwise added 5 mi of trifluoroacetic acid. After stirring the mixture at 
eo^'C for 2 hours, a solution obtained by dissolving 1.8 g of methyl ll-methylene-6.It-dihydrodibenz[b,e}- 
oxepin-2-carboxylate in 30 ml of tetrachloroethane Is dropwise added thereto and the mixture is stinred at 
90 for 3 hours. 

The mixture is concentrated to dryness under reduced pressure and aqueous 4N-hydrochioric acid 
solution is added to the residue to adjust the phi to I. After washing the solution with diethylether, aqueous 
lON-sodium hydroxide solution is added thereto to adjust the pH to 13. The mixture is extracted with 200 ml 
of methylene chloride, washed with saturated aqueous sodium chloride solution and dried over anhydrous 
sodium sulfate. The solvent is distilled away under reduced pressure. The residue is purified by column 
chromatography on silica gel (eluent hexane ; ethyl acetate : triethylamine = 5 : 5 :l) to obtain 2.2 g of the 
desired product as a coloriess oily matter. form NMR (CDCI3. S. ppm): 2.24(s. 3H), 2.45(s, 8H), 2.94- 
3.32{m. 2H), 3.84(s. 3H). 5.22(bs, 2H), 5.85(t, IH. J=6.8H2). 6.66-8.07(m. 7H) 

Mass spectrum (m/z): 378 (M-*^) 

Trans form NMR (CDCI3, a, ppm): 2.24(s. 3H). 2.45(s. 8H). 2.94-3.32(m, 2H), 3.84(s, 3H), 5.22(bs. 2H), 
6.22{t. IH, J=6.8H2) 

Mass spectrum (m/z): 378 (M^) 



Example 23 

Methyl ll-(2-morpholinoethyiidene)-6,ihdlhydrodibenz[b,e]oxepin-2-carboxylate (Compound 12) 

The desired product is obtained by substituting morpholine for 4-methyipip6razlne in Example 22. 



Example 24 

Methyl ll-(2-thlpmorpholinoethylidene) 6.1l-dihydrodibenz[b,e]oxepin-2-carboxyiate (Compound 14) 

The desired product is obtained by substituting thiomorpholine for 4-methylpiperazine In Example 22. 



Example 25 

Methyl ll-(2-pyrrolidinoethylidene)-6.1l-dihydrodibenz[b»e]oxepin-2-carboxylate (Compound 16) 

The desired product is obtained by substituting pyrrolidine for 4-methylpiperazlne in Example 22. 



Example 26 
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Methyl ll-(2-piperidino6thylidene)-6,ll-dihydro dibdnz[b,e]oxepin-2-carboxylatB (Compound 17) 

The desired product is obtained by substituting piperidlne for 4-methylpiperazine in Example 22. 



Bcampie 27 

Methyl !K2-(4^ethylpipera2ino)ethylidene]-6,ll-dihydrodiben2[b,e]oxepin-2-acetate (Compound 25) 

The desired product is obtained by substituting methyl ll-methylene-6.il*dihydrodiben2[b,e]oxepin-2- 
acetate for methyl II*iTiethylene-6JI-dihydrodibenz[b,e]oxe|Mn-2-carboxyIate In Example 22. 



Example 28 

ll-(3-Dimethylaminopropylidene)-6 JI<fihydrodibenz[b,eIoxepin-2'<arboxylic acid (Compound 3) 

in this example. 26.1 g of methyl IK3<llmethylaminopropylidene)-6JI-dihydrodibenz[b,e]oxepin-2-carbox- 
ylate is dissolved in a mixed solvent of 500 ml of methanol and 30 ml of water and 6^ g of sodium 
hydroxide is added thereto. The mixture is heated at reflux fbr two hours. After allowing the mixture to stand 
for cooling, aqueous 4N-hydrochIoric add solution is added thereto to adjust the pH to 7 and the mbcture is 
concentrated under reduced pressure. The concentrate is purified by column chromatography on Piigh 
porous polymer (HP-20) (eluent water : methanol = I : 2) to obtain 25.0 g of the desired product Cis 
form white crystal 

Melting point 162 -I64°C 

NMR (DMSO-d.. 5. ppm): 2.28(s. 6H). 2.40-2.70(m. 4H). 5.20-5.40(broad. 2H). 5.72(t. IH, J=7.0Hz), 6.85- 
7.90(m. 7H) 

IR (KBr disk, cm"'): 3400,. 1610. 1370, 1220, 1005 
Elemental analysis (%): as Cs>H,iO,N9l/3 H,0 

C H N 

Found: 73.00 6.67 4.14 

Calculated: 72.93 6.63 4.25 

Trans fomi white crystal 
Melting point 242 -244''C 

NMR (DMSO-d„ 5, ppm): 2.25(s, 6H), 2.40-2.70(m, 4H). 5.20-5.40(broad, 2H); 6.09(t. IH, J=7.0Hz), 6.78- 
7.90(m. 7H) 

IR (KBr disic cm"' ): 3400, 1610, 1380. 1222. lOlO 
Elemental analysis (%): 

C H N 

Found: 74.30 6.60 4.30 

Calculated: 74.28 6.55 4.30 

Examples 29 -34 

lh(3-Di6thylamlnopropylidene)-6,iI-dihydrodibenz[b,e]oxepin-2-carboxylic acid (Compound 5) 
ll-(3-Pyrrolidinoprapylidene)-6,II-dihydrodibenztb,e]oxepin-2-carboxylic acid (Compound 7) 
lK4-Dimethylaminobutyildene>€,II-dlhydrodiben2[b.e]oxepin-2-carboxylic acid (Compound 9) 
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tK2-<4-Methylpiperazino)ethylidene]-6JI-dihydrodibdnz[b,e]oxe^^ add (Compound II) 

IK2-Morpholinoe%lldene)-6JI-dlhydrodlbenz[b,e]oxepin-2-<»rboxyll^ acid (Compound 13) 
IK2-Thiomoipholim)ethylidene)-6JI<iihydrodIbenz[b,6]o)cepirv2<ai^ acid (Compound 15) 
These products are obtained by hydrolysis in the same manner as in Example 28. 



f 

Compound 


Melting point 
CO 


Elementary analysis (%) 
or Mass spectrum 


5 


White solid 
120 - 123 

( Ace toni tr ile ) 


Cis : Trans =7:3 
AS C22H25O3N 

C H N 
Found 75.10 7.11 3.87 
Calculated 75.19 7.17 3.99 


7 


Colorless amor- 
phous 

About 150 

(Decomposition) 


For C22H23O3N 
349 (m"^) 
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Compound 


Melting point 
(**C) 


Elementary analysis (§) 
or Mass spectrum 


9 


White solia 
128 - 129 

(Water) 


Cis : Trans =9:1, dihydrate 
AS C2iH23N03-2H2O 

C H N 
Foiind 67.61 7.03 4.00 
Calculated 67.54 7.29 3.75 


11 


White solid 
150 - 153 

(Water) 


Cis : Trans =1:9, dihydrate 
As C22H24N03-2H20 

C H N 
Found 65.98 6.99 6.95 
Calculated 65.98 7.05 7.00 


13 


White solid 
130 - 133 

(Toluene) 


Cis : Trans =1:9 
Aff C2iH23^04N 

C K N 
Found 71.52 6.11 3.81 
Calculated 71.78 6.02 3.99 


15 


Colorless 
amorphous 

About 140 


AS C21H21O3NS 
367 ili^) 



Bcamole 35 

lK3-Dimethylaminopropylidene)-6 JI<lihydrodibenz[b.^^ add (Compound 20) 

The product is obtained by hydrolysis as in the same manner as In Example 28. £{§ farm white 
crystal 

Melting point 118 •I20*'C (Isopropanol) 

NMR (DlVISO-di^ 5. ppm): 2.16(s. 6H). 2^2.60(m. 4H), 4.04(s, 2H). 5.l5(bs. 2H), 5.e9{t. IH. J=7Hz), 6.73- 
7.40(m. 7H) 

IR (KBr disk, cm"'): 3400. 1580, 1225, 1005 

Mass spectrum (m/z): 337 (M**-) 

Elementary analysis (%): as CziHaaOsN • monohydrate 

C H N 

Found 70.77 7.36 3.74 

Calculated 70.96 7.09 3.94 

Trans form white crystal 
Melting point 158 -I60''C (Acetonttrile) 
NMR (DMSO-d.. 5. ppm): 2.05{s, 6H). 2.30-2.60(m. 4H), 4.04(s, 2H), 5J5(bs, 2H), 6.06(t, IH. J=7H2), 
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6.73-7.40(m. 7H) 

IR (neat, cm-^): 3380, 1575, 1220. 1005 

Mass spectrum (m/z): 337 (M*) 

Qementaiy analysis (%): as CtMnOJi • monohydrate 

C H N 

Foiand 71.06 6.66 3.92 

Calculated 70.96 7.09 3.94 

Examples 36 -39 

ll-(4^DimethylamlnobLitylldene)-6JI-dihydrodibenz[b.e]oxepin-2-acetlc acid (Compound 22) 

ll-(3-Pyrrolldlnopropylldene}-6,ll-dihydrodibenz[b,e]oxepln-2-acetic acid (Compound 24) 

ll-[2-(4-Methylpiperazlno)©thylidene]-6JI-dihydrodiben2[b.e]oxepin-2-acetlc acid (Compound 26) 

3-[li-(3-Dimethylaminoproopyndene)-6.1l-dihydrodibenz[b,e]ox6pin-2-yl]-propionic acid (Compound 28) 

These products are obtained by liydroiysis in the same manner as in Example 35. The physicochemlcal 
properties are shown in Table 9. 



Table 9 



Compovmd 


Melting point 
CC) 


Elementary euialysis (%) 


22 


.White solid 
206 - 209 

(Isopropanol) 


Cis : Trans » 92 : 8 
*^22^25°3^ 

C H N 
Found 75.20 7.28 4.02 
Calculated 75.19 7.17 3.99 


26 


White solid 
206 - 209 

(Isopropanol) 


Cis : Trans =1:9 
^22"25°3N 

C H N 
Found 75.19 7.17 3.99 
Calculated 75.15 7.28 3.96 



Compound 28 

Cis form white crystal 

Melting point 136 -ISS^'C (Isopropylether) 

NMR (DMSO-d,. 5. ppm): 2.32(m, 2H), 2.38(s. 6H), 2.44-2^6(m. 2H). 2,73(m. 4H). 5.l6(bs. 2H), 5.50(m. 
IH), 6.7-7.4(m. 7H) 

IR (KBr drsk, cm-'): 3380. 1645 
Mass spectrum (m/z): 351 (M-*-) 
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Bementary anslysis (%): as CstHsNO. 

C H N 

« Found 74.83 7.31 3.97 

Calculated 75^19 7.17 3.99 

10 Trans form whrte crystal 

Merting point 148 -H9»C (Acetonitrile) 
NMR (DMSO-d,. 8, ppm): 2.05(s, 6H). 2^4{m, 2H). 2.35(m, 2H), 2.47(t, 2H, J=7.5Hz). 2.72(t. 2H. 
J 7.5Hz). 4.80-5,50(broad. 2H). 5.99(t. IH, J=7,IH2). 6.6-7.5(m. 7H) 
IR (KBr disk, cm-'): 3380, 1700 
Mass spectrum: 351 (M*) 

Bementary analysis {%): as CzsHasNOs^l/S hydrate 

C H N 

^ Found 74.53 7.20 4.32 

Calculated 74.42 7.21 3.95 

^ Example 40 

IK2-Dimethylamlnoethyl)imino-e,IWrhydrodlb0n2 [b,e]oxepin-2-acetlc acid (Compound 37) 

The desired product is obtained as a 8 : 92 mixture of dn-form and anti-form by liydrolysis in the same 
^ manner as in Example 27. White crystal 
Melting point 174 -176-C (as 1/2 hydrate) 

NMR (DMSO-de, 5. ppm): 2.07(s, 6H), 2.30-2.80(m, 4H). 3.47(s. 2H). 4.90-6.30(broad, 2H), 8.74-7.62 (m, 

7H) 

IR (KBr disk, cm"'): 3350. 1575, 1370, 1010 
^ Elementary analysis (%): as GnHaNaO^vl/a hydrate 

C H N 

^ Found 69.47 6.77 8.06 

Calculated 69.14 6.67 8.06 

45 Examples 4! -47 

IK2-Diethylaminoethyl)!mino-6.IWIhydrodlbenz[b,e]oxepin-2-c^ acid (Compound 35) 
IK2-DiethylaminoethyI)imino-6.ll-dihydrodibenz[b,e]oxepin-2-acetlc acid (Compound 39) 

so 

IK3-Dimethylaminopropyl)lmino-e,IWihydrodlben2tb,e]oxepin-2-acetic acid (Ckimpound 41) 
3-DK2-^ethylamlnoethyl)imino-6,IWihydrodiben2[b.e]oxepln-2-yl]^ acid (Compound 43) 

55 2-ill-(2-Dimethylaminoethyl)lmino-e.lMihydrodiben2[b.e]oxepin-2-yl^^^ add (Compound 45) 
II-(2-Dimethylaminoethyl)imino-6,li-dihydrodiben2[b.e]oxepin-3-acetic acid (CJompound 47) 
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ll-(3-Dimethylarninopropyl)irnino-6.11-dihydrodibenz[b.e]oxepin-3-acetic acid (Compound 4$) 

The desired compounds are obtained by liydrolysis in the same manner as in Example 40. The 
physicochemical properties are shown in Table iO. 



Table 10 



Compound 


Melting point 
CO 


Elementary analysis (%) 
or Mass spectrtim 


35 


White solid 
198 - 200 

(Isopropyl 
ether) 


Cin : Anti =1:1 

aa ^21 24 3 2 

C H N 
Foxind. 71.66 6,90 7.82 
Calculated 71.57 6.86 7.95 


39 


White solid 
161 - 162 

(Ethyl acetate) 


Anti : 98% 

as C-,oH^^O-»N^ 
22 26 3 2 

C H N 
Found 72.25 7.24 7.58 
Calculated 72.11 7.15 7.64 


41 


White solid 
171 - 173 

(Isopropanol) 


Anti : 97% 

as C-,H_.OoN~ • 
•21 24 3 2 

C H N 
Found 71.35 6.92 7.69 
Calculated 71.57 6.86 7.95 


43 


Colorless Oily 


*s C23»28°3^2 
380 (m"^) 


45 


White solid 
132 - 135 

( Water ) 


Anti > 95% 
as C-,H-.0,N- 

C H N 
Found 71.39 6.99 7.91 
Calculated 71.57 6.86 7.95 


47 


White solid 
194 - 195 
(Decomposition) 
( Methanol ) 


Anti > 95% 
as C20H22O3N2 

C H N 
Found 70.87 6.80 7.93 
Calculated 70.98 6.55 8.28 
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5 


Compound 


Melting point 
(°C) 


Elementary analysis (%) 
or Mass spectrum 




A Q 


wnxwe soxxc 


Anti > 95% 




10 




174 - 175 
(Oecomposition) 


as C21H24O3N2 

C H 


N 






(Isopropanol) 


Found 71.42 7.03 
Calculated 71.57 6.86 


8.06 
7.95 


IS 











Bcarngfe 48 

20 Methyl IK3-dimethylaminopropyl)-6 jl-<Jihydrodibenz[b,e]oxepin-2K:^^ (Compound 50) 
Process A: 

II-Hydroxy-2K4,4<limethyI-2-<)xa2oline-2-yl)-6JI-dihydr^^ 

25 

In this process. 2.40 g of II<>xo-2-<4.4KJimethyI-2'<)xa20line-2-yIH.IWihydrodlben2lb,e]oxepin is dis- 
solved in 100 ml of methanol and 0.3 g of sodium borohydride is added thereto. After stirring the mixture at 
room temperature for 30 minutes, the solvent Is distilled away undenreduced pressure. The residue is 
extracte'd with 200 ml of methylene chloride, washed with saturated aqueous sodium bicarbonate solution 
30 and saturated aqueous sodium chloride solution in order, and dried over anhydrous sodium sulfate and the 
solvent Is distilled away under reduced pressure. The residue is recrystallized from toluene to obtain 2.06 g 
of the desired product as a white solid. Melting point 201 -203''C 



35 

Process B: 

ll-(3-Dimethylaminopropylh2^4,4<llmethy^2-oxazoI^ne-2-yl)-6JI<li^^^ 

40 In this process. 1.90 g of !l4iydroxy-2-<4.4-dimethyl-2-<)xa20line-2-yl)-6,lkiihydrodiben2[b.e]oxepi is 
dissolved in 30 ml of methylene chloride and 0.7 mi of thionyl chloride is added thereto under ice-cooling. 
After sb'nring the mixture at room temperature for one hour, the solvent is distilled away under reduced 
pressure to obtain a crude product of ll-ch!oro-2-(4,4-dimethyI-2-oxa2oline-2-yl}-6.IWihydrodibenz[b,e]- 
oxepin. The crude product as such is dissoh^ed in 10 ml of tetrahydrofuran without purification. 

45 To the solution is dropwise added under a nitrogen atmosphere 3-dlmethylaminopropyl magnesium 
chloride obtained in the same manner as in Process C of Example I until the raw material is used up. The 
reaction mixture is extracted witii 100 ml of metiiylene chloride, washed witti saturated aqueous sodium 
bicarbonate so'ution and saturated aqueous sodium chloride solution in order and dried over anhydrous 
sodium sulfate, and the solvent is distilled away under reduced pressure. The residue is purified by column 

50 chromatography on silica gel (eluent hexane :ettiyl acetate rtrietiiylamine » 10 : 10 : 1) to obtain 0.06 g of 
tiie desired product as a coloriess oily matter. Mass spectmm (m/z): 378 (M*) for CmH»OiN 



55 Process C: 
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Methyl IK3<limethylaminopropyl)-6,ll<iihydrodibenz[b,e]oxepin-2H:arbo^^^ 

In this process, 60 mg of IK3-dimethylamlnopropyl)-2-(4.4-dlmethyl-2K>xa20line-2-yl)-ejM^^ 
[b,6]oxepln is dissolved in a mixed solvent of 20 ml of water and 20 ml of dioxane and 10 mg of p^toluene- 

5 sulfonic acid is added thereto. After heating the mixture at reflux for 3 hours, the mixture is concentrated 
under reduced pressure. The concentrate is extracted with 100 ml of ethyl acetate, washed with saturated 
aqueous sodium bicarbonate solution and saturated aqueous sodium chloride solution in order and dried 
over anhydrous sodium sulfate, and the solvent is distilled away under reduced pressure. The residue is 
dissolved In a mixed solution of 30 ml of methanol and 10 ml of aqueous IN-sodlum hydroxide solution and 

10 the mixture is heated at reflux for 2 hours. After allowing the mixture to stand for cooling, the pH of the 
mixture Is adjusted to 5.4 with aqueous 4N-hydrochloric acid solution. 

The solvent is distilled away under reduced pressure and the residue is redissolved in 50 ml of 
methanol. After adding 10 mg of p-toluenesulfonic acid thereto, the mixture is heated at reflux for 3 hours 
and concentrated under reduced pressure. The residue is extracted with 100 ml of ethyl acetate, washed 

75 with saturated aqueous sodium bicarbonate solution and saturated aqueous sodium chloride solution in 
order and dried over anhydrous sodium sulfate and the solvent is distilled away under reduced pressure. 
The residue is developed on 3 sheets of preparative TLC (20 cm » 20 cm 0.25 mm) with a mixed solvent 
(eluent: hexane :ethyl acetate : triethylamine = 10 : 10 : 2). The band at R| = 0.47 is collected, and 
extracted with methylene chloride and the solvent is distilled away under reduced pressure to obtain 5.3 mg 

20 of the desired product as a colorless oily matter. NMR (CDCI3. 5, ppm): l.20-1.40(m. IH), 1.60*1.80 (m. 2H), 
2.l8(m. 2H). 2.56(s. 6H). 2.74(dd. 2H. J:=6.6Hz and 9.5Hz). 3.90(s. 3H). 5.00 and 5.59 (ABq. 2H. J»l4.2Hz). 
e.96-7.88(m. 7H) 

Mass spectrum (m/z): 325 (M*) for CwHaOiN 
IR (neat, v. cm-'): 3400, 1710, 1610. tllO 

25 



Example 49 

30 1/2 Fumarate*!^ hydrate of Compound 3 (Compound 30 

In this example, 3.95 g of ll-(3-dimethylaminopropylidene)-6,ll-dihydrodiben2[b.e]oxepin-2-carboxylic 
acid (Compound 3) is dissolved in 100 ml of acetone and 1.42 g of fumaric acid is added thereto. The 
mixture is stirred at room temperature. The deposited crystals are recovered by filtration and recrystallized 
35 from isopropanol to obtain 4.15 g of the desired product as a white solid. Melting point 253 •254''C 
Isomer purity: Trans form 99% (measured by HPLC) 
Elementary analysis (%): 
as C„H,iN03«l/2C«H404«l/5H,0 

40 

" C H N 

Found 68.74 6.35 3.61 

Calculated 68.63 6.13 3.64 

46 

Examples 50 -59 

The products identified in Table il, the physicochemical properties of which are shown in Table 12 are 
obtained in the same manner as in Example 49. 
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Table 11 



Compound! 
No. 1 




1 

5 ' I Monof umarate • 1/3 hydrate 
1 of Compound 5 


! (Cis form 


99%) 


7' I MonofxJitiarate • monohydrate 
j of Compound 7 


^ (Cis form 


70%) 


11 • 1 Dif umarate • 1/2 hydrate of- 
i Compound 11 


i (Trans 


form 


100%) 




1/2 Furaara-te • 1/2 hydrate 
of Compound 13 


(Trans 


form 


93%) 


15' 


Monofumarate of Compound 15 


(Trans 


form 


100%) 


20' 1 Monof umarate • 3/2 hydrate 
jof Compound 20 


(Trans 


form 


95%) 


26* 


Monofumarate • 2/3 hydrate 
of Compound 26 


(Trans 


form 


88%) 


28' 


Monofumarate • 1/2 hydrate 
of Compound 28 


(Trans 


form 


63%) 
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Compound 






No. 






31' 


1/2 Fumarate • monohydrate of 


(Trans form 95%) 




Compo\ind 31 




33' 


Monofiunarate of Compound 33 


(Cis form 100%) 



Table 12 



Compound 


Melting point 
CO 


Elementary analysis (%) 


5' 


White solid 

(Decomposition) 
(Isopropylether) 


as CjgHjgO^N • I/3H2O 

C H N 
Found 66.03 6.31 2.96 
'Calculated 66.14 6.55 3.14 


7' 


White solid 

vague owing to 
absorption of 
moisture 


as C26H27O7N . HjO 

C H N 
Found 64.32 6.11 2.66 
Calculated 64.33 5.05 2.30 


11' 


White solid 
266 - 268 

(Isopropanol) 


as C3oH320iiN2- I/2H2O 

C H N 
Found 59.55 5.44 4.53 
Calculated 59.50 5.49 4.63 


13' 


White solid 
232 - 235 
(Decomposition) 
(Isopropanol) 


as C23H230gN • I/2H2O 

C H N 
Found 66.63 5.83 3.44 
Calculated 66.72 5.85 3.44 


15' 


White solid 
250 - 254 

(Isopropanol) 


as C25H25O7NS 

C H N 
Found 64.21 5.59 3.73 
Calculated 64.23 5.39 3.99 
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5 


Compound 


Melting point 
(°C) 


Elementary analysis (%) 


70 


20' 


White solid 
135 - 138 


as CjsHjyO^N . Z/ZE^O 
C H 


N 




(Isopropyl 


Found 62.58 
Calculated 62.49 


6.12 
6.29 


2.77 
' 2.91 


IB 




Wriite solxd 
108 - 110 


as C27H3oO^N2-2/3H20 
C H 


N 


20 




(Isopropanol) 


Found 64,15 
Calculated 64.02 


6,47 
6.24 


5.53 


28' 


White amorphous 


as CocH^qNO- 
26 29 7 






25 




vague owing to 
absorption of 
moisture 


C 

Found 66.58 
Calculated 66.80 


H 

6.61 
6.25 


N 
2.82 
3.00 




31' 


White solid 


as C22^21^4l^ ' ^2^ 






30 




vague owing to 
absorption of 
moisture 


C 

Found 65.53 
Calculated 65.39 


H 

6.81 
6.92 


N 
2.96 
3.32 


35 




(Petroleum 
ether) 










33' 


White solid 


as C26H33^0gN 










146 


C 


H 


N 


40 




(Acetone) 


Found 68.81 
Calculated 68^86 


7.16 
6.89 


3.22 
3.09 



Example 60 

Monosodium salt • monohydrate of Compound 35 (Compound 35*) 

In this example, r.00 g of IK2'<llethylamlnoethyl)immo-6JWihydrodibenz[b,e]oxepin-2<a^ add 
(Compound 35) is dissolved in 100 ml of methanol and 5.5 ml of 28% sodium methoxide methanol solution 
is added thereto. After stining the mixture for one hour, the solvent is distilled away under reduced 
pressure. The residue is triturated by adding isopropylether and is recovered by filtration to obtain 0^ g of 
the desired product as a white solid. Melting point vague owing to absorption of moisture 

Ratio of isomer: Cin : Anti = 1:1 

Qementary analysis: as C2,H2504N2Na • H2O 
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C H N 

Found 64.23 6.62 7.01 

Calculated 64.27 6.68 7.14 

Examples 61 ancf 6? 

The same procedures as in Example 60 are repeated to obtain the products identified in Table 13. the 
physicochemical properties of which are shown in Table 14. 



Table 13 



Compound I 
No. 




43' 
45* 


I Sodium salt of Compound 43 

Sodium salt • monohydrate of 
Compound 45 


(Anti form 98%) 
(Anti form* 99%) 



Table 14 



Compound 
No. 


Melting point 
CO 


Elementary analysis (%) 


43' 


White 3olid 

vague owing to 
absorption of 
moisture 


as C23H2703N2Na 

C H N 
Found 68.46 7.00 6.88- 
Calculated 68.64 6.76 6.96 


45' 


White solid 
140 - 145 

(Isopropyl 
ether) 


as CjiHjaOjNjNa • HjO 

C H N 
Found 64.11 6.57 6.99 
Calculated 64.27 6.42 7.14 



Example 63 Tablet 

A tablet comprising the following components is prepared in a conventional manner. 
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TrcUis-11- ( 3-dimethylaniinopropylidene) -6 , 11 
dihydrodibenz [b , e ] oxepin-2-carboxylic acid 
• 1/2 fximarate • 1/5* hydrate (Compound 3 ' ) : 

Lactose : 

Potato starch: 

Polyvinyl alcohol: 

Magnesium stearate: 

Tar pigment: 

Example Powder 

A powder comprising the following components is prepared In a conventional manner. 

Trans-11- (3-dimethylaminopropylidene) -6 , 11- 
dihydrodibenz [b,e]oxepin-2-acetic acid- 
raonofumarate*3/2 hydrate (Compound 20'): 30 mg 

Lactose: 270 mg 

Example 65 Syrup 

A syrup comprising the following comporients is prepared In a conventional manner. 

11- (2-dimethylaminoethyl) imino-6 , 11-dihydro- 
dibenz [b ,e] oxepin-2-acetic acid 



(Compound 37) : 300 mg 

Purified sucrose: 40 g 

Methyl p-oxybenzoate : 40 mg 

Propyl p-oxybenzoate 10 mg 

Strawberry flavor: 0.1 cc 



Water Is added to the above components until the total valume t>ecomes 100 cc 
Bcample 66 



30 mg 

60 mg 

30 mg 

2 mg 

1 mg 
q.s* 
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Methyl ll-(3-morpholinopropylidene)-6,ll-dihydrodibenz[b,e]oxepin-2-K:arbo (Compound 55) 

The desired product Is obtained by substituting (3-morphollnopropyl)-triphenylphosphonium bromide 
hydrobromide for (3-dimethytaminopropyl)-tripheny(phosphonium bromide hydrobromlde in Example 5 as a 
colorless oily matter. Mass spectrum (m/z): 379 (M^) for C»HaO<N 

Example 67 

Methyl ll-(3-thiomorphoilnopropylld6ne)-6.ll-dihydrodlbenz[b,e]oxepin-2*carboxylate (Compound 57) 

The desired product is obtained by substituting (3-thiomorphollnopropyl)-triphenylphosphoiiium bromide 
hydrobrcmide for (3-dlmethylaminopropyl)-triphenyIphosphonium bromide hydrobromide In Example 5 as a 
colorless oily matter. Mass spectrum (m/z): 395 (M*) for CnHjsOsNS 



Examole 68 

Methyl trans-3*[lK3Kjimethytamlnopropyndene)-6,ll-dihydrodibenz[b,e]oxepln-2-yl]-acrylate (Compound 59) 

The desired product Is obtained by substituting trans-3-(ll-oxo-6.1l-dlhydrodibenz[b.e]oxepln-2*yl)-acryllc 
acid for li-oxo-6,ll-dihydrodlbenz[b,e]oxepin-2-acetlc acid in Example 9 as a colorless oily matter. Mass 
spectrum (m/z): 363 (M*) for C»H„0,N 

Example 69 

Methyl IK3-methylaminopropyIldene)-6,ll-dlhydrodibenz[b,e]oxepin-2-acetate (Compound 61) 

The desired product is obtained by substituting (3-methylaminopropyl)-triphenylphosphonium bromide 
hydrobromide for (3-dtmethylaminopropyl)*triphenylphosphonium bromide hydrobromide in Example 9 as a 
colorless oily matter. Mass spectrum (m/z): 337 (M-*^) for CziiHzsOaN 

Example 70 

Methyl ll-(3-aminopropylidene)-6,II-dihydrodibenz[b,e]oxepin-2-acetate (Compound 63) 

The desired product is obtained by substituting (3-amlnopropyl)-trlphenylphosphonlum bromide 
hydrobromide for (3-dlmethylaminopropyl)-triphenylphosphonlum bromide hydrobromide in Example 9 as a 
colorless oily matter. Mass spectrum (m/z): 323 (M-^) for C»H„03N 

Examples 71 -75 

ll-{3-Morpholinopropylidene)-6JI-dihydrodlbenz[b.e]oxepin-2-carboxylic acid (Compound 56) 
ll-(3-Thiomorpholinopropylidene)-6JI-dihydrodibenz[b,e]oxepin-2-carboxylic acid (Compound 58) 
Trans-3-III-(3<limethylaminopropylidene)-6,ll-dlhydrodlbenz[b.e]oxepin-2-yll-acrylic acid (Compound 60) 
ll-(3-Methyiaminopropyiidene)-6,II-dihydrodibenz[b,e]oxepin-2-acetic acid (Compound 62) 
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lH3-Aminopropylidene)-6JI-dihydrodibenz[b,e]oxepirH^^ acid (Compound 64) 

The same hydrolysis procedures as in Example 28 are repeated to obtain the desired products, the 
physicochemical properties of which are shown In Table 15. 



Table 15 



Compound 


Melting point: 
(»C) 


Elementary analysis (%) 
or Mass spectrum 


56 


White solid 
130 - 131 
(Decomposition) 
( I sopropanol ) 


Cis form 87% 

as C22H23O4N . C3HgO 

C H N 
Found 70.65 7.34 3.27 

• 

Calculated 70.57 7.34 3.29 


58 


White solid 
201 - 205 

(Isopropanol) 


Cis form 87% 1/2 hydrate 
as C22H23O3NS.I/2H2O 

C H N 
Found • 67.69 6.03 3.36 
Calculated 67.67 6.20 3.59 


60 


Colorless oily 
matter 


394 (M*^) for C22H23O3N- 


62 


White solid 
236 - 238 

( Water ) 


Cis form 100% 

as CH..O.N 
as *'20 21 3 

C H N 
Found 74.01 6.60 4.01 
Calculated 74.28 6.55 4.33 


64 


White solid 
250 

(Decomposition) 
( Water ) 


Cis form 100% 

as C^^gH^gOgN 

C H N 
Found 73.57 6.38 4.44 
Calculated 73.77 6.19 4.53 



Bcample 76 

Cis form of monofumarate of Compound 60 (Compound 6(n is obtained in the same manner as in 
Example 49 as a whfte solid. Melting point 176 47B"C (Isopropanol) 
Elementary analysis (%): as CjcHazOrN 
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C H N 

Found 67.09 5.97 2.89 

Calculated 67.09 5.85 3.01 

Claims 

10 

1. A dibenz[b,d]oxepin compound represented by the fomiula (I) 



16 




( I) 



wherein 

A represents a hydroxymethyl, a lower alkoxymethyl, a triphenylmethyloxymethyl, a lower alkanoylox- 
ymethyl, a lower alkanoyl. a carboxy, a lower alkoxy carbonyl. a trlphenylmethyloxycart>onyl, 4,4-dimethyl- 
26 2-oxa20llne-2-yl group. -CONHOH or -CONRtR, wherein R, and Ri are the same or different and represent 
hydrogen atom or lower alky I; 

Y represents -(CHz)^-. -CHRr(CHa) m-or -CR* =<?R5-(CHa)m-wherein R, represents a lower alkyi, and Rs 
are the same or different and represent a hydrogen atom or a tower alkyI, and m is 0. 1. 2. 3 or 4, which is 
the substituent at 2-or 3-posltlon of the mother nucleus and the left side of the group Y Is bound to benzen 
30 nucleus; 

X represents = N-. = CH-or -CHi-; 
n is 0» I, 2. 3 or 4; 

Z represents 4-methylpiperazino, 4-methylhomoplperazino, piperidino. pyrrolidine, thiomorpholino, mor- 
pholino or -NR«R7 wherein Rs and Rr are the same or different and represent hydrogen atom or a lower 

35 alkyI; 

and — means single bond or double bond; 
and the pharmaceutlcally acceptable salts thereof. 

2. A compound according to claim I, wherein said salt is selected from acid addition salt, metal salt, 
ammonium salt, organic amine addition salt, and amino acid addition salt. 

40 3. A compound according to claim I, wherein A is a member selected from the group consisting of 
hydroxymethyl, lower alkoxycarbonyl, -CONR.R, and carboxyl; Y is bound at 2-posltion of the mother 
nucleus; X is a member selected from the group consisting of = N-and =^ CH-; n is i or 2; and Z is a 
member selected from the group consisting of dimethylamino. diethylamino, methylamino, amino, mor- 
pholino and thiomorpholino. 

45 4. A compound according to claim 3, wherein Y is a member selected from the group consisting of • 
{CH,)„,-, CH (CH,)„,-and CH = CH-(CHa)^-; and m is 0. 1 or 2. 

CH3 

5. A compound according to claim 4, wherein A Is a member selected from the group consisting of 
hydroxymethyl and carboxyl; and X Is s CH-. 
50 6. A compound according to claim I, wherein *Y-A is a member selected from the group consisting of 
carboxyl, carboxymethyi. 2-<jarboxyethyl, 2-hydroxyethyl and 2-cart)oxyethenyl X is = CH-, n Is 2 and Z is 
a member selected from the group consisting of dimethylamino, diethylamino, methylamino, amino, 
morpholino and thiomorpholino. 

7. A compound according to claim I, wherein -Y-A is 2-COOH, X Is =CH-, n is 2 and Z is 
55 dimethylamino. 

8. A compound according to claim I, wherein -Y-A Is 2-COOH, X is =CH-, n is 2 and Z is diethylamino. 

9. A compound according to claim I, wherein •Y'-A is 2-CH2COOH, X is ^ch-, n is 2 and Z Is 
dimetiiylamino. 
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10. A compound according to claim I, wherein -Y-A Is 2-CHsCHsCOOH, X is sQH-, n is 2 and Z 

dimethylamino. 

11. A compound according to claim I. wherein -Y-A Is a-CHjCH^OH, X Is =CH-. n is 2 and Z is 
dimethylamino. 

5 12. A compound according to claim 1, wherein -Y-A is 2-CH2COOIH, X is -N-,n is 2 and Z is 
dimethylamino. 

13. A compound according to claim I, wherein -Y-A-is 2-COOH, X Is s^CH-, n Is 2 and Z Is morpholino. 

14. A compound according to claim I. wherein -Y-A is 2-COOH, X is =CH-, n Is 2 and Z is 
thiomorpholino. 

TO 15. A compound according to claim I, wherein -Y-A is 2-CH =CHCOOH. X is =CH-, n is 2 and Z is 
dimethylamino. 

16. A compound according to claim I, wherein -Y-A is 2-COOH. X is =CH-, n Is 2 and Z Is methytamino. 

17. A compound according to claim I. wherein -Y-A is 2-COOH, X is =CH-, n is 2 and Z is amino. 

18. A phanmaceutfcal composition comprising a pharmaceutical canier and as an active Ingredient, an 
15 effective amount of a dllDen2[b,e]oxepin compound defined In claim I. 

19. A phamnaceutical composition according to claim IB, wherein said compound is defined In claim 6. 
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